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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1%81 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software {aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
615-291-0707 Fax 619-291-4165
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* MEADOWOOD J-15965
* 11/4/08 Pre-project (on-site)
* 100-yr Basin 100
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FILE NAME: MWB1H100.DAT
TIME/DATE OF STUDY: 09:17 11/04/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT{YEAR} = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGC HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MOPIFIED RATICNAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MCODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB CUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {FT) (FT) SIDE / SIDE/ WAY {FT} (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb}
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CORE = 21

»>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*[JSER SPECIFIED (SUBAREA) : '
USER-SPECIFIED RUNOFF COEFFICIENT = .30C0
§.C.S. CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 813.00

DOWNSTREAM ELEVATION (FEET) = 780.00

ELEVATION DIFFERENCE (FEET) = 33.00

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = " D.47

TOTAL AREA(ACRES} = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FLOW PROCESS FROM NODE 101.00 TC NODE 105.00 IS8 CODE = 51

»>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM({FEET) = 500.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00 CHANNEL SLOPE = 0.4667
CHANNEL BASE(FEET) = 15.00  "2" FACTOR =  2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.358 .

*JSER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.S8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.48

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.83

AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 2.61
Tc{MIN.) = 9.30

SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF ({CFS) = 4.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 2.30 PEAK FLOW RATE{(CFS) = 4.39
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY (FEET/SEC.) = 4.54

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 700.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NCDE 105.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 9.30
RAINFALL INTENSITY{INCH/HR) = 6.36
TOTAL STREAM AREA (ACRES) = 2.30
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.39
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 21

*USER SPECIFIED{SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
2

J\15956\HydroVH ydraulics\H ydrology\RaticnalMethod\Pre_Project_100-yr\Basin_!00\MW100100.doc



UPSTREBM ELEVATION (FEET) = 694.00

DOWNSTREAM ELEVATION(FEET) = 660.00

ELEVATICON DIFFERENCE (FEET) = 34.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.865

SUBAREA RUNOFF {CFS) = 0.71

TOTAL AREA{ACRES) = 0.30 TOTAL RUNOFF (CFS) = 0.71
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 51
»>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{(FEET) = 660.00 DOWNSTREAM(FEET} = 500.00
CHANNEL LENGTH THRU SUBARERA (FEET) = 450.00 CHANNEL SLOPE = 0.3556
CHANNEL BASE{FEET) = 30.00 "Z" FACTCR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.436

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S5. CURVE NUMBER {(AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.79

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.08
AVERAGE FLOW DEPTH (FEET) = 0.04 TRAVEL TIME (MIN.) = 2.44

Te (MIN.) = 9.12

SUBAREA AREA (ACRES) = 3.20 SUBAREA RUNOFF (CFS) = 6.18
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 3.50 PEAK FLOW RATE (CFS) = 6.76
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY (FEET/SEC.) = 3.86

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 105.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 145.00 TO NODE 105.00 IS CODE 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATICN(MIN.) = 9.12

RAINFALL INTENSITY (INCH/HR} = 6.44

TOTAL STREAM AREA (ACRES) = 3.50 .

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.76

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) {MIN.} {INCH/HOQUR) (ACRE)
1 4.39 9.30 6.358 2.30
2 6.76 9.12 6.436 3.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER (CF3) {MIN.) (INCH/HOUR)
1 11.06 9.12 6.436
2 11.06 9.30 6.358

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 11.06 Tc (MIN.} = 9.30
TOTAL AREA (ACRES) = 5.80
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 700.00 FEET.

******************************************************************i‘:*********

FLOW PROCESS FROM NODE 105.00 TQ NODE 106.00 IS CODE = 51

»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 500.00 DOWNSTREAM(FEET} = 478.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 200.00 CHANNEL SLOPE = (.1100
CHANNEL BASE (FEET) = 35.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH{FEET) = 10.00

100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 5.965

*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S5.C.S5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF3S) = 15.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.46

AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME (MIN.) = 0.96
Tc({MIN.) = 10.26

SUBAREA AREA (ACRES) = 5.40 SUBAREA RUNOFF (CFS} = 9.66
AREA-AVERAGE RUNCFF COEFFICIENT = 0.300

TOTAL AREA{ACRES} = 11.20 PEAK FLOW RATE (CFS) = 20.04
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) = 3.72

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 900.00 FEET.

END OF STUDY SUMMARY: .
TOTAL AREA (ACRES) = 11.20 TC(MIN.} = 10.26
PEAK FLOW RATE (CFS) = 20.04

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGC COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
6§19-291-0707 Fax 619-291-4165
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* MEADOWOOD J-15956 July 2009
* 100-yr Pre-project (on-site)

* Drainage Basin 200
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FILE NAME: MW200100.DAT
TIME/DATE OF STUDY: 12:20 07/10/2009

2003 SAN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

€-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL)} TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CRCSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (PT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n}
1 30.0 20.0 £.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FPLOW-DEPTH CONSTRAINTS:

1. Relative Plow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth) *(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<c<
1t 3 1+ 1t 1 1 1t 3t 1 rri-t-ft 1t 111131ttt ittt 11t
*UJSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNCFF COEFFICIENT = .3000
§.C.8. CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH{FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 987.50

DOWNSTREAM ELEVATION (FEET) = 950.00

ELEVATION DIFFERENCE (FEET) = 37.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.47

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FLOW PROCESS FRCM NODE 201.00 TO NODE 204.00 IS CODE = 51
»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 950.00 DOWNSTREAM(FEET} = 530.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1405.00 CHANNEL SLOPE = 0.2989
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.602

*USER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.84

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.06

AVERAGE FLOW DEPTH({FEET) = 0.10 TRAVEL TIME (MIN.) = 4.63

Tc (MIN.} = 11.31

SUBAREA AREA (ACRES) = 10.90 SUBAREA RUNCFF (CFS) = 18.32
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 11.10 PEAK FLOW RATE(CFS) = 18.65
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.15 FLOW VELOCITY (FEET/SEC.)} = 6.22

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 1505.00 FEET.
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FLOW PROCESS FROM NODE 204 .00 TC NODE 204.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.31

RAINFALL INTENSITY (INCH/HR) = 5.60

TOTAL STREAM AREA (ACRES) = 11.190

PEAK FLOW RATE (CFS) AT CONFLUENCE = i8.65
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 21

*JSER SPECIFIED {SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER {(AMC II} = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00
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UPSTREAM ELEVATION (FEET) = 865.00

DOWNSTREAM ELEVATION (FEET) = 825.00

ELEVATION DIFFERENCE (FEET) = 40.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.341

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.137

SUBAREA RUNOFF{CFS) = 0.49

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.49
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 51
>>>>»>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 825.00 DOWNSTREAM(FEET) = 530.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 1000.00 CHANNEL SLOPE = 0.2950
CHANNEL BASE (FEET) = 30.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.632
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 6.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 3.42
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.} = 4.88
Tc{MIN.} = 11.22 -
SUBAREA AREA {(ACRES) = 6.90 SUBAREA RUNOFF (CFS) = 11.66
AREA-ARVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA{ACRES)} = 7.10 PEAK FLOW RATE(CFS) = 12.00
END CF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET}) = 0.09 FLOW VELOCITY (FEET/SEC.) = 4.58
LONGEST FLOWPATH FROM NODE 202.00 TO NODE 204.00 = 1090.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.) = 11.22
RAINFALL INTENSITY (INCH/HR) = 5.63
TOTAL STREAM AREA(ACRES} = 7.10
PEAK FLOW RATE(CFS} AT CONFLUENCE = 12.900
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.} (INCH/HOUR) (ACRE)
1 18.65 11.31 5.602 11.10
2 12.00 11.22 5.632 7.10

RAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE ** '
STREAM RUNOFF Tc INTENSITY

NUMBER (CFS)} {MIN.) { INCH/HOUR)
1 30.50 11.22 5.632
2 30.59 11.31 5.602

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 30.59 Tc (MIN.) = 11.31
TOTAL AREA({ACRES) = 18.20
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 1505.00 FEET..
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FLOW PROCESS FROM NODE 204 .00 TO NODE 209.00 IS CODE = 51
>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA {EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 530.00 DOWNSTREAM(FEET) = 477.00
CHANNEL LENGTH THRU SUBARERA(FEET) = 570.00 CHANNEL SLOPE = 0.0930
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000 '
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.170

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2900

S.C.5. CURVE NUMBER {(AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY {FEET/SEC.} = €.34

AVERAGE FLOW DEPTH(FEET) = 0.36 TRAVEL TIME(MIN.} = 1.50
Tc{MIN.) = 12.81 :

SUBAREA AREA (ACRES) = 6.50 SUBAREA RUNOFF (CFS) = 9.75
AREA-AVERAGE RUNOFF COEFFICIENT = 0.297

TOTAL AREA(ACRES) = 24.70 PEAK FLOW RATE(CFS) = 37.98
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.37 FLOW VELOCITY (FEET/SEC.) = 6.50

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 20%.00 = 2075.00 FEET.
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FLOW PROCESS FROM NODE 209.00 TO NODE 209.00 IS CODE = 1

TOTAL NUMBER OF STREBMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.81

RAINFALL INTENSITY (INCH/HR) = 5.17

TOTAL STREAM AREA (ACRES) = 24.70

PEAK FLOW RATE (CFS} AT CONFLUENCE = 37.98
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS5 CODE = 21

*[JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
$.C.S8. CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 791.00

DOWNSTREAM ELEVATION (FEET) = 750.00

ELEVATION DIFFERENCE (FEET) = 41.00

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.B65

SUBAREAR RUNOFF (CFS) = 0.71

TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS} = 0.71

P R R R R 2 222223222222 2222 R 2 2R R AR RS RS RS SALS AL RS SARR S RE S EEESEES

FLOW PROCESS FROM NODE 206.00 TC NODE 207.00 IS5 CODE = 51
»>>5>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>3»>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATZA: UPSTREAM(FEET) = 750.00 DOWNSTREAM{(FEET) = 650.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 210.00 CHANNEL SLOPE = 0.4762
CHANNEL BASE (FEET) = 30.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY{INCH/HQUR) = 7.124

*[ISER SPECIFIED (SUBARER} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II)} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.17
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.16
AVERAGE FLOW DEPTH({FEET) = 0.03 TRAVEL TIME(MIN.) = 1.11
Tc(MIN.) = 7.79
SUBAREA AREA (ACRES) = 2.30 SUBAREA RUNQFF(CFS) = 4.92
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = 2.60 PEAK FLOW RATE(CFS) = 5.56

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTHR(FEET}) = 0.05 FLOW VELOCITY (FEET/SEC.) = 3.80
LONGEST FLOWPATH FROM NODE 205.00 TC NODE . 207.00 = 310.00 FEET.

SRS EEEEE SRR R R ERRER AR R RS RS SR SRR R AR R R R a R R Rl e RS R n S

FLOW PROCESS FROM NODE 207.00 TO NODE 208.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT} <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 650.00 DOWNSTREAM(FEET) = 578.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 470.00 CHANNEL SLOPE = (.1532
CHANNEL BASE{FEET} = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.338

*{JSER SPECIFIED(SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II)} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.35

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.05
AVERAGE FLOW DEPTH{FEET) = 0.18 TRAVEL TIME({MIN.) = 1.55
Tc(MIN.) = 9.34

SUBAREA AREA (ACRES) = 13.40 SUBAREA RUNOFF{CFS) = 25.48
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 16.00 PEAK FLOW RATE(CFS) = 30.42

5
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.24 FLOW VELOCITY{FEET/SEC.) = 6.21
LONGEST FLOWPATH FROM NODE 205.00 TC NODE 208.00 = 780.00 FEET.

LR RS R R A S AR RS SRS RS RS E R SERESSRERERERRERRRRER SRR R R R RS

FLOW PROCESS FROM NODE 208.00 TO NODE 209.00 IS CODE = 51
»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 578.00 DOWNSTREAM(FEET} = - 477.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1070.00 CHANNEL SLOPE = 0.0944
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR =. 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.271

*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2800

S.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS} = 36.47

TRAVEL TIME THRU SUBAREA BASED QN VELOCITY(FEET/SEC.) = 5.77
AVERAGE FLOW DEPTH(FEET) = 0.30 TRAVEL TIME{MIN.) = 3.09
Tc(MIN.) = 12.43

SUBAREA AREA (ACRES) = 8.20 SUBAREA RUNOFF (CFS) = 12.10
AREA-AVERAGE RUNOFF COEFFICIENT = 0.293

TOTAL AREA (ACRES) = 24.20 PEAK FLOW RATE(CFS) = 37.40
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 FLOW VELOCITY (FEET/SEC.) = 5.77

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 209.00 = 1850.00 FEET.

IR R AR LR AR SRR R R R AR YRR R R Rttt il s s R RS RRRE R R R RS ]

FLOW PROCESS FROM NODE 209.00 TC NODE 209.00 IS CODE 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 12.43
RAINFALL INTENSITY({INCH/HR} = 5.27
TOTAL STREAM AREA (ACRES) = 24.20
PEARK FLOW RATE{CFS) AT CONFLUENCE = 37.40
*%* CONFLUENCE DATA *+*
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)
1 37.98 12.81 5.170 24.70
2 37.40 12.43 5.271 24.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIC
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 74 .65 12.43 5.271
6
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2 74 .66 12.81 5.170

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 74.66 Tc{MIN.) = 12.81
TOTAL AREA(ACRES) = 48.90
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 209.00 = 2075.00 FEET.
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FLOW PROCESS FROM NODE 205%.00 TO NODE 210.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 477.00 DOWNSTREAM(FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA(FEET} = 800.00 CHANNEL SLOPE = 0.0587
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY {INCH/HOUR) = 4.718

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2800

5.C.5. CURVE NUMBER (AMC II} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 83.39

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 6.83
AVERAGE FLOW DEPTH {FEET} = 0.58 TRAVEL TIME(MIN.} = 1.95
Tc{MIN.} = 14.76

SUBARER AREA (ACRES) = 13.20 SUBAREA RUNOFF (CFS) = 17.44
AREA-AVERAGE RUNOFF COEFFICIENT = (0.292

TOTAL AREA (ACRES) = 62.10 PEAK FLOW RATE({CFS) = B85.58
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET} = 0.58 FLOW VELOCITY{(FEET/SEC.) =  6.91

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 2875.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA {ACRES) = 62.10 TC(MIN.) = 14.76
PEAK FLOW RATE (CFS} = 85.58

END OF RATIONAL METHOD ANALYSIS

7
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RATIONAL METHOCD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software {(aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

(22 E RS RS AR L EREREEEEERERXZ DESCRIPTION OF STUDY IE E XSRS EEE S SRR S AR ES SRR LR S
* MEADOWOOD J-159%6 11/05/08
* 100-yr Pre-project ({on-site)

* Drainage Basin 300
[ ES SRS E R R SRR R EEE RS E LR SRR EE SR ERRR AR E X ER R SR RE RS R R RS RARRAEEESEERR RS,

FILE NAME: MWB3H100.DAT
TIME/DATE OF STUDY: 10:53 11/14/2008

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE{INCH) = 1B.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOCD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {FT} {FT) (FT} (FT} {1}
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
CR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

LR R RS SRR R SRR R R AR RS AR RRR R R RSl AR Rt Rl R R R R RS

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE 21

>»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
- - -t 3

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.5. CURVE NUMBER (AMC II) = 0

1
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 822.50

DOWNSTREAM ELEVATION (FEET) = 780.00

ELEVATION DIFFERENCE (FEET} = 42.50

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 7.865

SUBAREA RUNOFF {CFS) = 0.47

TOTAL ARERA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

ARk hkhrdhhhkdhkhkdhkrhrhkdkhhkdhhhddkdoh ok ddeddhd kR hdhdddhkdkhhhikkdkdk bk ook doobdr ook ook dk ok b dokk

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51

»>>>>COMPUTE TRAPEZQIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM{FEET) = 780.00 DOWNSTREAM({FEET) = 545.00
CHANNEL LENGTH THRU SUBAREA(FEET} = 1005.00 CHANNEL SLOPE = 0.2338
CHANNEL BASE (FEET} = 20.00 nZn FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 5.934
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNCFF CCOEFFICIENT = .3000
§.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 10.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.58
AVERAGE FLOW DEPTH (FEET) = 0.11 TRAVEL TIME (MIN.) = 3.66
Tc(MIN.) = 10.34
SUBAREA AREA (ACRES) = 10.60 SUBAREA RUNOFF {CFS) = 18.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA{ACRES) = 10.80 PEAK FLOW RATE(CFS) = 19.23

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 6.01
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 1105.00 FEET.
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FLOW PROCESS FROM NCDE 302.00 TO NODE 306.00 IS CODE = 51
»>»>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 545.00 DOWNSTREAM{(FEET) = 426.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00 CHANNEL SLOPE = 0.088%5
CHANNEL BASE(FEET) = 30.00 "Z". FACTOR = 3.000
MANNING'S FACTCR = 0.035 MAXIMUM DEPTH(FEET} = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.672
*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF CCEFFICIENT = .2800
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.09
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.77
AVERAGE FLOW DEPTH(FEET) = 0.24 TRAVEL TIME{MIN.) = 4.65
Tc (MIN.) = 14.99
SUBAREA AREA(ACRES) = 24 .00 SUBAREA RUNOFF (CFS} = 31.39
RREA-AVERAGE RUNOFF COEFFICIENT = 0.286
TOTAL AREA (ACRES) = 34.80 PEAK FLOW RATE(CFS) = 46.53
2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.28 FLOW VELOCITY (FEET/SEC.) = 5.40
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 = 2435.00 FEET.

IR R R XY RS SRS R RS SRR EESRS SRS RS SRR RS R EER R AR SRS ER RS R R EEEREERA]

FLOW PROCESS FROM NODE 306.00 TO NCDE 306.00 IS CODE = 1

TOTAL NUMBER OF STREABMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION({MIN.) = 14.99

RAINFALL INTENSITY (INCH/HR} = 4.67

TOTAL STREAM AREA (ACRES) = 34.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 46.53
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FLOW PROCESS FROM NODE 303.00 TOC NODE 304.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 827.00

DOWNSTREAM ELEVATION (FEET) = 810.00

ELEVATION DIFFERENCE (FEET) = 17.00

SUBAREA OVERLAND TIME OF FLOW{(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢c CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.47

TOTAL AREA{ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47

IEEEEEESEEEEEE A RZE SRR XX SRR d 2R R ARt R Rt RSl al sl Rl RS AR S S

FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 Is CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 810.00 DOWNSTREAM (FEET) = 540.00
CHANNEL LENGTH THRU SUBARERA (FEET) = 928.00 CHANNEL: SLOPE = (0.28909
CHANNEL BASE({FEET) = 10.040 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH{FEET) = 10.00
100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 6.379
*USER SPECIFIED(SUBAREA} :
USER-SPECIFIED RUNCFF COEFFICIENT = .3000
§.C.5. CURVE NUMBER ({AMC II) = ¢]
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.03
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN.) = 2.56
Tc(MIN.) = 9.25
SUBAREA AREA (ACRES) = 8.60 SUBRREA RUNOFF (CFS) = 16.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = g.80 PERK FLOW RATE(CFS) = 16.84
3
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET} = 0.21 FLOW VELOCITY (FEET/SEC.) = 7.74 .
LONGEST FLOWPATH FROM NODE 303.00 TO NODE 305.00 = 1028.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 306.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 540.00 DOWNSTRERM(FEET) = 426.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00 CHANNEL SLOPE = 0.0877
CHANNEL BASE (FEET) = 20.00 "z" FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.988

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2500

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 27.70

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.04
AVERAGE FLOW DEPTH(FEET) = 0.26 TRAVEL TIME (MIN.) = 4.30
Tc{MIN.}) = 13.54

SUBAREA AREA{(ACRES) = 14.90 SUBAREA RUNOFF (CFS} = 21.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.294

TOTAL AREA(ACRES) = 23.70 PEAK FLOW RATE (CFS) = 34.72
END OF SUBAREA CHANNEL FLOW HYDRAULICS: -

DEPTH{FEET) = 0.30 FLOW VELOCITY (FEET/SEC.) = 5.49

LONGEST FLOWPATH FROM NODE 303.00 TO NODE 306.00 = 2328.00 FEET.
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FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE = 1
»>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREARMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.54

RAINFALL INTENSITY (INCH/HR) = 4.99

TOTAL STREAM AREA (ACRES) = 23.70

PEAK FLOW RATE({(CFS) AT CONFLUENCE = 34.72

** CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE}
1 46.53 14.592 4.672 34.80
2 34.72 13.54 4.988 23.70

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIOC
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INTENSITY
NUMBER (CFS) (MIN.) { INCH/HOUR)
1 76.76 13.54 4.988
2 79.05 14.99 4.672
4
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 79.05 Tc(MIN.) = 14.99
TOTAL AREA(ACRES) = 58.50 '

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 = 2435.00 FEET.
END OF STUDY SUMMARY: ,

TOTAL AREA (ACRES) = 58.50 TC(MIN.) = 14.99

PEAK FLOW RATE (CFS) = 79.05

END OF RATIONAL METHOD ANALYSIS
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**************‘********'k*****************************************************

RATIONAL METHOD HYDROLOGY CCMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOCD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 6€19-291-4165

Thhkkkhkhkkokhdkdkddkddkdkdohkdkokdohkkk DESCRIPTION OF STUDY (2SR R R RS R RS ERR R R R RS SRS
* MEADOWOOD J-15956 11/05/08 *
* 100-yr Pre-project (on-site)

* Drainage Basin 400
hhkhkhkdrhhkdhkhhkrdAhkbhbhhbhkhk A A kA kA AR A A A A AT A R AR T RRA AR AR AT RRAwx

FILE NAME: 400.DAT
TIME/DATE QF STUDY: 11:05 11/07/2008

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.01590

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET -
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

AR E R E R R RS R AR R LRSSl Ell At RSR SRRl SRRl RS SRR EEEEEESES]

FLOW PROCEQS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 506.00

DOWNSTREAM ELEVATION (FEET) = 480.00

ELEVATION DIFFERENCE (FEET) = 26.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.47

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47

22 E AR EE R R RS R R LSRR R R R R R AR RlREERR iRt R LR RN

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51

>>»>5>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<«
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 305.00 CHANNEL SLOPE = 0.1639
CHANNEL BASE(FEET) = 140.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET} = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.717

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 2.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.74
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 1.85

Tc (MIN.) = 8.54

SUBAREA AREA (ACRES) = 1.60° SUBAREA RUNOFF (CFS) = 3.22
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 1.80 PEAK FLOW RATE(CFS) = 3.63
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC.) = 3.43 .
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 405.00 FEET.

IS EEE SRR RSS2 SRR SRS R R SRR R R R R A RSS2 s R Al S XD ]

FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM (FEET) = 430.00 DOWNSTREAM(FEET) = 384.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 925,00 CHANNEL SLOPE = 0.0497
CHANNEL BASE{FEET) = 3.00 nz» FACTOR = 5.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 5.377
*JSER SPECIFIED {(SUBARERZ) :
USER-SPECIFIED RUNCOFF COEFFICIENT = .2B00
S.C.S8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.70
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.38
AVERAGE FLOW DEPTH (FEET) = 0.46 TRAVEL TIME (MIN.) = 3.52
Tc(MIN.) = 12.06
SUBAREA AREA (ACRES} = 9.30 SUBAREA RUNOFF (CFS) = 14.00
AREA-AVERAGE RUNOFF COEFFICIENT = 0.283
TOTAL AREA (ACRES) = 11.10 PEAK FLOW RATE(CFS) = 16.90
2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 FLOW VELOCITY (FEET/SEC.) = 4.98
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 1330.00 FEET.

-END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 11.10 TC(MIN.} = 12.06
PEAK FLOW RATE (CFS) = 16.90

END OF RATICNAL METHOD ANALYSIS
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* Drainage Basin 700A
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGQO COUNTY FLCCD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California %2110
619-291-0707 Fax 619-291-4165

s kR Ak R Kk R R o R e W e ke ok ok o de A ke DESCRIPTION OF STU'DY L2 EE SR E R R AL R AR SRR R RS EEE S,
* MEADOWOCD J-15956 July 2009
* 100-yr Pre-project {on-site)

* Drainage Basin 700A
I A R R A A 2R R R R R RS E PR EERE IR R R R RS R R RAESA SRR R Rt R kR LS E SRS S

FILE NAME: MW700A00.DAT
TIME/DATE OF STUDY: 20:19 07/16/2005%

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT{YEAR) = 100.00

6 -HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE STIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL)} TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NQTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*UUSER-DEFINED STREET-SECTIONS FOR CQUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) {FT} (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {Depth)*{Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

IEEEFEEE RS RLETXEETEEISLZEEEEER R A SRR 2 2 2 A 2 22 R 2R R R A SR R et st an i b n £ bt h it i a i R

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21

*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNQFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (AMC II) = 0

1
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 740.00

ELEVATION DIFFERENCE (FEET) = 3¢.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
10¢ YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS} = 1.42

TOTAL AREA{ACRES) = 0.60 TOTAL RUNOFF (CFS) = 1.42

PR E P EE LR R SRR RE PR LS ESE RS AR E SN RS RRRS AR E R R RS R AR AR R EE LS SR SE

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 651

>>5>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>5>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 740.00 DOWNSTREAM(FEET} = 350.00
CHANNEL LENGTH THRU SUBAREA({FEET) = 2230.00 CHANNEL SLOPE = 0.1749
CHANNEL BASE{(FEET) = 3.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.942

*UUSER SPECIFIED (SUBAREA)} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100

5.C.S. CURVE NUMBER (AMC II) = o]

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.27

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 10.21

AVERAGE FLOW DEPTH{FEET) = 0.65 TRAVEL TIME (MIN.) = 3.64
Tc{MIN.) = 10.33

SUBRAREA AREA (ACRES) = 38.40 SUBAREA RUNOFF (CFS) = 70.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310

TOTAL AREA{ACRES) = 39.00 PEAK FLOW RATE({CFS) = 71.80
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = (.90 FLOW VELOCITY (FEET/SEC.) = 12.18

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 702.00 = 2330.00 FEET.

-
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FLOW PROCESS FROM NODE 702.00 TO NODE 704.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 350.00 DOWNSTREAM (FEET) = 339.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 330.00 CHANNEL SLOPE = 0.0330
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY {(INCH/HOUR} = 5.643

*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100

8.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 78.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.41

AVERAGE FLOW DEPTH (FEET) = 0.95 TRAVEL TIME(MIN.) = 0.86
Tc({MIN.) = 11.18

SUBAREAX AREA (ACRES) = 7.20 SUBAREA RUNOFF (CFS) = 12.60
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310

TOTAL AREA(ACRES) = 46.20 PEAK FLOW RATE (CFS) = 80.79

2
J:\15956\Hydro\Hydraulics\Hydrology\RationalMethod\Pre_Project_100-yr\Basin_700\MW700A00.doc



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.96 FLOW VELOCITY (FEET/SEC.)} = 6.50
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 704.00 = 2660.00 FEET.

tA SRS R RS RS SSdsRdsERSEEE SR RER XSS RS EF AR RE S XS R AR EREREEREEEESES]

FLOW PROCESS FROM NODE 704.00 TO NODE 710.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{(FEET} = 339.10 DOWNSTREAM (FEET) = 327.00
CHANNEL LENGTH THRU SUBAREA{FEET) = 190.00 CHANNEL SLOPE = 0.0637
CHANNEL BASE(FEET) = 4.00 “Zv FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.532
*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100
S.C.8. CURVE NUMBER (RMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 81.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 9.06
AVERAGE FLOW DEPTH{FEET) = 1.19 TRAVEL TIME (MIN.} = 0.35
Tc(MIN.) = 11.53
SUBAREA AREL (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 0.69
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310
TOTAL AREA{ACRES) = 46,60 PEAK FLOW RATE(CFS8) = 80.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 1.18 FLOW VELOCITY (FEET/SEC.) = 9.08
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 710.00 = 2850.00 FEET.
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FLOW PROCESS FROM NODE 710.00 TC NOQODE 710.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 11.53

RAINFALL INTENSITY (INCH/HR) = 5.53

TOTAL STREAM AREA{ACRES} = 46.60

PEAK FLOW RATE (CFS) AT CONFLUENCE = 80.79
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FLOW PROCESS FROM NODE 706.00 TO NODE 708.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<<<<
*UUSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100

§.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH{FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 538.00
DOWNSTREAM ELEVATION (FEET) = 520.00
ELEVATION DIFFERENCE (FEET) = 18.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.601
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.92%
SUBAREAR RUNOFF (CFS) = 0.74
TOTAL AREA({ACRES) = 0.3¢0 TOTAL RUNOFF (CFS) = 0.74
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FLOW PROCESS FRCOM NODE 708.00 TO NQDE 710.00 IS CODE = 51
»>>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 520.00 DOWNSTREAM(FEET) = 327.00
CHANNEL LENGTH THRU SUBAREA{(FEET) = 1400.00 CHANNEL SLOPE = 0.137%
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 14.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR} =. 5.615

*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100

§.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.25

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.00
AVERAGE FLCW DEPTH(FEET) = 0.22 TRAVEL TIME(MIN.) = 4.67
Tc{MIN.) = 11.27

SUBAREA AREA (ACRES) = 15.20 SUBAREA RUNOFF (CFS) = 26.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310

TOTAL AREA (ACRES) = 15.50 . PEAK FLOW RATE (CFS) = 26.98
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 FLOW VELOCITY (FEET/SEC.) = 6.07

LONGEST FLOWPATH FROM NODE 706.00 TO NODE 710.00 = 1500.00 FEET.
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FLOW PROCESS FROM NODE 710.00 TO NODE 710.00 IS CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>AND COMPUTE VARIQOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.27

RAINFALL INTENSITY (INCH/HR)} = 5.62

TOTAL STREAM AREA (ACRES) = 15.50

PEARK FLOW RATE{CFS)} AT CONFLUENCE = 26.98

** CONFLUENCE DATA #**

STREAM RUNOFF Te INTENSITY ARERA
NUMBER (CFS} (MIN.) (INCH/HOQUR) {ACRE}
1 80.79 11.53 5.532 46.60
2 26.98 11.27 5.615 15.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.}  {INCH/HOUR)
1 105.93 11.27 5.615
2 107.37 11.53 5.532
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 107.37 Tc(MIN.) =  11.53
TOTAL AREA (ACRES) = 62.10

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 710.00 = 2850.00 FEET.
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FLOW PROCESS FROM NODE 710.00 TO NODE 712.00 IS CODE = 51
»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 327.00 DOWNSTREAM(FEET) = 290.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 730.00 CHANNEL SLOPE = 0.0507
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5,140

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3100

$.C.8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 115.18

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.)} = 8.74

AVERAGE FLOW DEPTH (FEET) = 1.58 TRAVEL TIME (MIN.) = 1.39
Tc{MIN.) = 12.92

SUBAREA AREA (ACRES) = 9.80 SUBAREA RUNCFF (CFS) = 15.62
ARER-AVERAGE RUNOFF COEFFICIENT = 0.310

TOTAL AREA(ACRES) = 71.90 ’ PEAK FLOW RATE{CFS) = 114.55
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH{FEET}) = 1.58 FLOW VELOCITY (FEET/SEC.) = B.75

LONGEST FLOWPATH FROM NODE 700.00 TC NODE 712.00 = 3580.00 FEET.
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FLOW PROCESS_FROM NODE 712.00 TO NODE 712.00 IS CODE

1l
]

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 12.92

RAINFALL INTENSITY (INCH/HR) = 5.14

TOTAL STREAM AREA (ACRES) = 71.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 114.55%
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FLOW PROCESS FROM NODE 506.00 TO NODE 506.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC{MIN) = 17.18 RAIN INTENSITY{INCH/HOUR) = 4.28
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TOTAL AREA(ACRES) = 88.10 TOTAL RUNOFF (CFS) = 110.57

R R R R R R R R R AR R A A R R S R RS R AR R SR R L

F1.CW PROCESS FROM NODE 712.00 TC NODE 712.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 17.18
RAINFALL INTENSITY {INCH/HR) = 4.28
TOTAL STREAM AREA (ACRES) = 88.10
PEAK FLOW RATE (CFS) AT CONFLUENCE = 110.57
e i e it +
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FLOW PROCESS FRCM NODE 712.00 TO NODE 712.00 IS CODE = 7
>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
USER-SPECIFIED VALUES ARE AS FOLLOWS: -
TC(MIN}) = 15.71 RAIN INTENSITY (INCH/HOUR} = 4.53

TOTAL AREA{ACRES) = 32.00 TOTAL RUNOFF (CFS) = 38.05
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FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.} = 15.71

RAINFALL INTENSITY (INCH/HR) = 4.53

TOTAL STREAM AREA (ACRES) = 32.00

PEAK FLOW RATE{CFS) AT CONFLUENCE = 38.05

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)
1 114.55 12.92 5.140 71.90
2 110.57 17.18 4.278 88.10
3 38.05 15.71 4.533 32.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FCORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CF3) (MIN.) {INCH/HOUR}
1 229.03 12.92 5.140
2 240.16 15.71 4.533
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3 241.82 17.18 4.278

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 241.82 Tc{MIN.) = 17.18

TOTAL AREA (ACRES) = 192.00

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 712.00 =  3580.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 192,00 TC({MIN.) = 17.18
PEAK FLOW RATE (CFS} = 241 .82

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-281-0707 Fax 619-291-4165

A S E R RS EEE SRS SRR R R R ERENESSS DESCRIPTION OF STUDY AKX KA EEEE A AL T A TR T &hF %k ok kkok
* MEADOWQOD J-15956, July 2009
* 100-yr Pre-project {on-site)
* (Node 506)

LA R AR RS AR SRR AR R SR LSRRl RS R R R R RS R R R R AR R R R RS EX SR

FILE NAME: MW500100.DAT
TIME/DATE OF STUDY: 12:30 07/10/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

EALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {(FT) (FT) SIDE / SIDE/ WAY (FT) {FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as {Maximum Allowable Street Flocw Depth) - (Top-of-Curb)
2. (Depth}*{Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

thhkkkhkhkdkhkhkkdddhkhdhrdhrhhhkd bbbk hbhhkhkddrddhhbdrhdhhhdhodhodhdkdkdhdkdhkhdhihdkdohdhkddhdhkhkk

FLOW PROCESS FROM NODE 500.00 TC NODE 501.00 IS CODE = 21

*UUSER SPECIFIED (SUBARERX) :
USER-SPECIFIED RUNCFF COEFFICIENT = .3000
$.C.5. CURVE NUMBER {(AMC TI) = 0

1
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 800.00

DOWNSTREAM ELEVATICON (FEET) = 750.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.47

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF{(CFS) = 0.47

LR R R AT IR S Y XE SRS R RSN RS ERS R R R RS SRR R AR AR R R R AR R SRR R ERERERREES]

FLOW PROCESS FROM NCDE 501.00 TO NODE 502.00 IS CODE = 5’1
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<c<<<
>»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)} <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 750.00 DOWNSTREAM (FEET) = 600.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 150.00 CHANNEL SLOPE = 0.428B6
CHANNEL BASE {(FEET} = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00

100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 7.078

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNCFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (BMC II)} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.87

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.91

AVERAGE FLOW DEPTH{FEET) = 0.07 TRAVEL TIME (MIN.) = 1.19

Te (MIN.) = 7.87 -

SUBAREA ARER (ACRES) = 3.20 SUBAREA RUNOFF (CFS) = 6.79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 3.40 PEAK FLOW RATE(CFS) = 7.22
END OF SUBAREAR CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) = 5.93

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 450,00 FEET.

P R R RS F RS R R R R R R AR R R AR R R R R R XSRS R R R ARttt R XX R EESER R RS YR AR S S &R S

FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 Is CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<«<<<

Bt s - i e - S e - -

ELEVATION DATA: UPSTREAM(FEET) = 600.00 DOWNSTRERM (FEET) = 500.00
CHANNEL LENGTH THRU SUBAREA (FEET)} = 560.00 CHANNEL SLOPE = 0.1786
CBANNEL BASE(FEET) = 3.00 -"Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 6.318

*UJSER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

8.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.21

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 6.15
AVERAGE FLOW DEPTH (FEET} = 0.30 TRAVEL TIME(MIN.} = 1.52
Tc(MIN.}) = 9.39

SUBAREA AREA (ACRES) = 4.20 SUBAREA RUNOFF (CFS) = 7.96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA({ACRES) = 7.60 PEAK FLOW RATE (CFS) = 14.40

. ' 2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET) = 0.34 FLOW VELOCITY (FEET/SEC.) = 6.61
LONGEST FLOWPATH FROM NODE S$00.00 TO NODE 503.00 = 1010.00 FEET.

AT AR RN F AR A AR AR AR AR AR AT ARANARR AR AR A F AR Ak hkr bkt r kb rhad

FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 IS CODE = 51

»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = ~ 500.00 DOWNSTREAM(FEET) = 366.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 1840.00 CHANNEL SLOPE = 0.0728
CHANNEL BASE (FEET) = 3.00 nZ" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET)} = 3.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.923
*UJSER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 61.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.92
AVERAGE FLOW DEPTH(FEET) = 0.81 TRAVEL TIME({MIN.) = 4.43
Tc{MIN.} = 13.82
SUBAREA AREA (ACRES) = 63.40 SUBAREA RUNOFF (CFS) = 93.64
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES)} = 71.00 PEAK FLOW RATE (CFS} = 104.87

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.01 FLOW VELOCITY (FEET/SEC.) = 7.90
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 504.00 = 2850.00 FEET.

IEE AT EEEEEEE SRR AR R SRS R ERE R R R RS R R SRR RS R RS RER RS R R ERRE R EEEEESEE B EEES S

FLOW PROCESS FROM NODE 504.00 TO NODE 505.00 IS CODE = 51
»»>>%COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>55>>5>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 366.00 DOWNSTREAM({FEET) = 334.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 420.00 CHANNEL SLOPE = 0.0762
CHANNEL BASE (FEET} = 3.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.734
*USER SPECIFIED (SUBAREA) : '
USER-SPECIFIED RUNOFF COEFFICIENT = .2800

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 108.18

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.07
AVERAGE FLOW DEPTH({FEET) = 1.02 TRAVEL TIME(MIN.) = 0.87

Tc (MIN.) = 14.69

SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 6.63
AREA-RVERAGE RUNOFF COEFFICIENT = 0.299

TOTAL AREA({ACRES)} = 76.00 PEAK FLOW RATE (CFS) = 107.46

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 1.01 FLOW VELOCITY (FEET/SEC.) = 8.10
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 505.00 = 3270.00 FEET.
3
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FLOW PROCESS FROM NODE 505.00 TO NODE 506.00 IS5 CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<c<

ELEVATION DATA: UPSTRERM(FEET) = 334.00 DOWNSTREAM({FEET) = 303.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 910.00 CHANNEL SLOPE = 0.0341
CHANNEL BASE (FEET) = 0.00 "Z'" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.278

*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .2600
$.C.S8. CURVE NUMBER (AMC II) = ¢

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 114.19

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.08

AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(MIN.) = 2.49

Te(MIN.) = 17.18

SUBAREA AREA (ACRES) = 12.10 SUBAREA RUNOFF (CFS) = 13.486
AREA-AVERAGE RUNOFF COEFFICIENT = 0.293

TOTAL AREA (ACRES) = §8.10 PEAK FLOW RATE(CFS) = 110.57
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 6.02

LONGEST FLOWPATH FROM NODE 500.00 TC NODE 506.00 = 4180.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA {ACRES)
PEAK FLOW RATE (CFS) = 110.57
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM DPACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985, 1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software {aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

hhkkkdkkkhkkhkhkrAhkErk AT rdrdhxrnx DESCRIPTION OF ST[JDY IR R RS AR S S R SRR SR EEESEEEEEE]

* MEADOWOOD J-15956 11/05/08
* 100-yr Pre-project (on-site)
* (Node 604)

IEEF T E R R EEREEEEEE LR EEE RS R SRR SR RSN AR R EREE RS RS RR R RS R AR R R R R

FILE NAME: MW600100.DAT
TIME/DATE OF STUDY: 08:08 03/18/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR} = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATICNAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*UJSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTCR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) {FT) (FT) {FT) {n}
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

[ESEEREE S EEREREE SRR RS R R R R R R R R R R R R R R R R R R R R R ERERREREEREEREREEEEEEEREEEEEEEEEES]

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21

*UUSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
5.C.S. CURVE NUMBER (AMC II) = 0

1
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 502.00

DOWNSTREAM ELEVATION (FEET) = 490.00

ELEVATION DIFFERENCE (FEET) = 12.00

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.B65

SUBARER RUNOFF (CFS) = 0.47

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47

R R R g g g S I F R T R R NS SRR RS SR EE RS RS R AR R SRR EERREEE R R EER R ELS A

FLOW PROCESS FROM NODE 601.00 TC NODE 602.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 490.00 DOWNSTREAM(FEET) = 370.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 530.00 CHANNEL SLOPE = 0.2264
 CHANNEL BASE {FEET) = 20.00 nge FACTOR = 20.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY {INCH/HOUR) = 5.726
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER ({(AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.08
AVERAGE FLOW DEPTH (FEET) = 0.04 TRAVEL TIME{MIN.) = 4.25
Tc(MIN.) = 10.93
SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 2.06
AREA-AVERAGE RUNOFF CQEFFICIENT = (.300
TOTAL AREA{ACRES) = 1.40 PEAK FLOW RATE (CFS) = 2.40

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY (FEET/SEC.} = 2.69
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 630.00 FEET.

khkkhkhhkkdhhhhhhdhhdbkdhbbdh bk rrr Ak rhrrhhhhkthdbhkbhbhrbrrrhbtrhkrrdkardbrrhbhhbhk b hrrir

FLOW PROCESS FROM NODE 602.00 TO NODE 603.00 IS CODE = 51
»>>>>COMPUTE TRAPEZQOIDAI, CHANNEL FLOW<<<<«
»>>5>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<c<

ELEVATION DATA: UPSTREAM(FEET) = 370.00 DOWNSTREAM(FEET) = 300.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 480.00 CHANNEL SLOPE = 0.1458
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 2.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = §5.154
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2700
$.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 3.73
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.13
AVERAGE FLOW DEPTH({FEET) = 0.19 TRAVEL TIME{MIN.)} = 1.54
Te (MIN.) = 12.87
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 2.64
AREA-AVERAGE RUNOFF COEFFICIENT = 0.283
TOTAL AREA(ACRES) = 3.30 PEAK FLOW RATE (CFS) = 4.81
2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET} = 0.21 FLOW VELOCITY (FEET/SEC.)} = 4,52
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 603.00 = 1110.00 FEET.

Khkhhkdkhkhkdkhhdhhrdkrhrhthrrrhhrdrrhdhdhhk kbbb AT AARREA TR A AT kb bbbk r kb hhkdkhhh*

FLOW PROCESS FROM NODE 603.00 TC NODE 604 .00 IS CODE = 51
>>>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>5>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 300.00 DOWNSTREAM(FEET) = 285.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 530.00 CHANNEL SLOPE = 0.0283
CHANNEL BASE{FEET) = 3.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH {FEET) = 2.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR)}) = 4.533
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2600
S.C.8. CURVE NUMBER {AMC II} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.83
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.12
AVERAGE FLOW DEPTH(FEET) = 0.52 TRAVEL TIME{MIN.) = 2.84
Tc(MIN.) = 15.71
SUBAREA AREA (ACRES) = 28.70 .SUBAREA RUNOFF(CFS) = 33.82
AREA-AVERAGE RUNOFF COEFFICIENT = (0.262
TOTAL AREA (ACRES) = 32.00 PEAK FLOW RATE(CFS) = 38.05

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.65 FLOW VELOCITY{FEET/SEC.) = 3.63
LONGEST FLOWPATH FROM NODE 600.00 TCO NODE 604.00 = 1640.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 32.00 TC(MIN.) = 15.71
PEAK FLOW RATE (CFS) = 38.05

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

LR R EREEEEEEREEEE SR SRR E R R RS SR DESCRIPTION OF STUDY LR R R R AR R EES RS L EE R EEEELEEES]

* MEADOWOOD J-15856& July 2009
* 100-yr Pre-project (on-site)
* Drainage Basin 700A and 700B Combined
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FILE NAME: MW700AB.DAT
TIME/DATE OF STUDY: 14:25 08/13/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATICN (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS {DECIMAL) TQO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO RYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR CCUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT~/PARK~ HEIGHT WIDTH LIP HIKE FACTOR

NO. (ET) (ET} SIDE / SIDE/ WAY (FT) (FT} (ET} (FT) (n)

1 30.0 20.0 06.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {Depth)*(Velocity) Constraint = 6.0 {(FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

LR R E R EEEERE AL EEE SRR SRR SR RS R R R E SR R R R R E R E R RS SRR R R EREEEEEEEEEEEEESE]

FLOW PROCESS FROM NODE 750.00 TO NODE 751.00 I8 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA}:
USER-SPECIFIED RUNOFF COEFFICIENT = .300C
5.C.5, CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 1¢0.00C

UPSTREAM ELEVATION(FEET) = 800.00

DOWNSTREAM ELEVATION{FEET) = 740.00

ELEVATION DIFFERENCE {FEET) = 60.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED TN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 7.865

SUBAREA RUNOFF (CFS} = 2.12

TOTAL AREA (ACRES) = 0.90 TOTAL RUNCFF(CF3) = 2.12

hkdkkdrdkhkhFhkhdFrrhdrFrrbrrrhrhrirdbrbhdrdbhddhhdrdhrtrhkrddhhdrrrdddrrdbdrbdhidrhbhrdbbhhhbhkidd

FLOW PROCESS FROM NODE 751.00 TC NODE 752.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 740.00 DOWNSTREAM (FEET) = 296.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00 CHANNEL SLOPE = 0.3763
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.599
*JSER SPECIFIED (SUBAREA) :
USER-SPECIFTED RUNOFF COEFFICIENT = .3100
$.C.S. CURVE NUMBER (AMC II) = 0O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.41
AVERAGE FLOW DEPTH(FEET) = 0.25 TRAVEL TIME(MIN.) = 2.09
Tc(MIN.) = 8.77
SUBAREA AREA (ACRES) = 11.00 SUBAREA RUNOFF(CFS) =  22.50
AREA-AVERAGE RUNOFF COEFFICIENT = 0.309
TOTAL AREA (ACRES) = 11.90 PEAK FLOW RATE (CFS) = 24.28

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.} = 11.54
LONGEST FLOWPATH FROM NODE 750.00 TO NODE 752.00 = 1280.00 FEET.

Fhkhkkhkhkdkrhhkhkhhhhhhdarhhbhkidbbhhhbhhhdbhbbrbbdrddbdbdbbddrbbrbhddbidrbrbddbbrhkdddkdddkddrhdd

FLOW PROCESS FROM NODE 752.00 TO NODE 753.00 IS CODE = 51

A — — — ——_———_————————_—— e ———_ e ——,————— e ——————

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 296.00 DOWNSTREAM(FEET) = 272.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 730.00 CHANNEL SLOPE = 0.0322
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH({FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 5.614
*USER SPECIFIED(SUBAREA} :
USER-SPECIFIED RUNCFE COEFFICIENT = .3100
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.14
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4,87
AVERAGE FLCOW DEPTH({FEET) = 0.90 TRAVEL TIME{MIN.) = 2.50
Tc(MIN.} = 11.27
SUBAREA AREA (ACRES) = 31.80 SUBAREA RUNCFF(CFS) = 55.52
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310
TOTAL AREA{ACRES) = 43.80 PEAK FLOW RATE(CFS) = 76.18

2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET}) = 1.05 FLOW VELOCITY({FEET/SEC.) = 5.37
LONGEST FLOWPATH FROM NODE 750.00 TO NODE 753.00 = 2010.00 FEET.

B 2 Rl R R R R S AR R R

FLOW PROCESS FROM NODE 753.00 TO NODE 753.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME QF CONCENTRATION(MIN.) = 11.27
RAINFALL INTENSITY (INCH/HR) = 5.61
TOTAL STREAM AREA (ACRES} = 43.80
PEAK FLOW RATE{CFS) AT CONFLUENCE = 76.18
e +
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FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CCDE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC{MIN} = 17.18 RAIN INTENSITY (INCH/HOUR) = 4.28
TOTAL AREA (ACRES) = 152.00 TOTAL RUNOFF (CES) = 241.82

ek kk kb kb kb kb kkd b hdkdhhkhkhhhkhdrdhthdrhhdrrrrkhrrrddbhhhkhdhhdbhdrddbdrhhhhhdhihbhbdtdhhdhdd

FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATICN(MIN.) = 17.18

RAINFALL INTENSITY (INCH/HR) = 4.28

TOTAL STREAM AREA (ACRES) = 192.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 241.82

*+* CONFLUENCE DATA **

STREAM RUNQFF Tc INTENSITY AREA

NUMEER (CES) (MIN.) (INCH/HOUR) (ACRE)
1 76.18 11.27 5.614 43.80
2 241.82 17.18 4.278 152.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tec INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
3
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1 234.86 11.27 5.614
2 299.87 17.18 4.278

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 299.87 Tc(MIN.) = 17.18

TCTAL AREA (ACRES) = 235.80

LONGEST FLOWPATH FROM NODE 750.00 TO NODE 712.00 = 2010.00

FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) 235.80 TC{MIN.) = 17.18
PEAK FLOW RATE (CFS) = 299.87

W

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineerxring Software (aes)
Ver. 1.SA Release Date: 01/01/2003 License ID 1261

Bnalysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 392110
619-291-0707 Fax 619-291-4165

LR R R SRS R EEEERERESESE LS ES K& DESCRIPTION OF STUDY (2 A2 AR RS R ERE R ERSR SRS R NS
* MEADOWOOD J-15956 11/05/08
* 100-yr Pre-project (on-site)

* Drainage Basin B0O
R R EEEE SRR SRR AR R R RS R SR AREEER RS RS R SRR ERREREEEREREEEEESS]

FILE NAME: MWB00100.DAT
TIME/DATE OF STUDY: 16:25 03/17/2009

2003 SAN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR} = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE{(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD '
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING -
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. {FT) (FT) SIDE / SIDE/ WAY (FT}) (FT) (FT) {(FT)} (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAIL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curhb)
2. (Depth)*{(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

E R R R R R R R RS R R RS R EE R R R R A RS S SRR AR SRR R R R R R R R R RS R ERREEERE LR R LRSS

FLOW PROCESS FROM NODE 800.00 TO NODE 810.00 IS CODE = 21

*[JSER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT
$.C.S. CURVE NUMBER (AMC II) = 0

.3500

I}

1
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 825.00

DOWNSTREAM ELEVATION (FEET) = 800.00

ELEVATION DIFFERENCE (FEET) = 25.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.200

SUBAREA RUNOFF (CFS) = 0.57

TCTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.57

tE AR AR SRR SRR RS SRR ER SRl R R R R AR R AR Rl Rat Rl R Rt R NS S S

FLOW PROCESS FROM NODE 810.00 TO NODE 820.00 IS CODE = 51

»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

B s A e - e e e

ELEVATION DATA: UPSTREAM(FEET) = 800.00 DOWNSTREAM(FEET) = 281.00
CHANNEL LENGTH THRU SUBAREA(FEET)} = 910.00 CHANNEL SLOPE = 0.5703
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.023

*USER SPECIFIED (SUBAREA) :
USER~SPECIFIED RUNOFF COEFFICIENT = ,3300

§.C.8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.88

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 8.92

AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MIN.} = 1.70

Tc (MIN.) = 7.97

SUBAREA AREA {ACRES) = 25.10 SUBAREA RUNOFF (CFS} = 58.17
AREA-AVERAGE RUNOFF COEFFICIENT = (.330

TOTAL AREA (ACRES) = 25.30 PEAK FLOW RATE{CFS) = 58.66
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH{FEET) = 0.23 FLOW VELOCITY{FEET/SEC.) = 11.34

LONGEST FLOWPATH FROM NODE 800.00 TO-NODE 820.00 = 1010.00 FEET.

LA AR SR EE R RS AR R R RS AR SR R E RSl RSl EE Rl ERREERERSEREERESESERSE]

FLOW PROCESS FROM NODE 820.00 TO NODE 830.00 IS CODE = 51
>>5>>»COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<c<<

ELEVATION DATA: UPSTREAM(FEET) = 281.00 DOWNSTREAM(FEET) = 263.00
CHANNEL LENGTH THRU SUBAREA (FEET) = B00.00 CHANNEL SLOPE = 0.0225
CHANNEL BASE (FEET) = 20.00 "Zw FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 5.666
*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2600
5§.C.5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS)} = 77.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.} = 4.24
AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(MIN.} = 3.15
Te(MIN.) = 11.11
SUBAREA AREA (ACRES) = 25.40 SUBAREA RUNOFF (CFS) = 37.42
AREA-AVERAGE RUNOFF COEFFICIENT = 0.295
TOTAL AREA (ACRES) = 50.70 PEAK FLOW RATE(CFS) = 84.75
2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 FLOW VELOCITY (FEET/SEC.) = 4.37
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 830.00 = 1810.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 50.70 TC{(MIN.) = 11.11
PEAK FLOW RATE (CFS) = B4 .75

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1581 HYDROCLOGY MANUAIL
(e) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

LA Z S A S S S ESEEIE S SRR EEREREERES] DESCRIPTION OF STUDY LEE E LS EZEEEE RS AL AR EE R SR NS
* MEADOWOOD J-15956
* 05/12/2009 PRE-PROJECT
* 100-YR BASIN 900
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FILE NAME: B900.DAT
TIME/DATE OF STUDY: 15:20 0S5/13/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH} = 30.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT} (FT) (FT) - (n)
1 30.0 20.¢ 0.018/0.018/0.020 .67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1l. Relative Flow-Depth = 0.00 FEET
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth}*{Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

(ZEEXEEEAESA SR EREEEE AR LSRR R EAER R AR R EE SRS R AR SRR SRR Rl RE SRR SR EEERESSESSESES]

FLOW PROCESS FROM NODE 901.00 TO NODE 905.00 IS CODE = 21

*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.8. CURVE NUMBER (AMC II} = o

1
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 710.00

DOWNSTREAM ELEVATION (FEET) = 640.00

ELEVATION DIFFERENCE (FEET) = 70.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.200

SUBAREA RUNOFF (CFS) = 0.57

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CF8) = 0.57

AR E AR AZEEEEE SR RSR SRR R R R RRRRERRR R R R Rl R AR R R A Xl R A A A XX 2SR

FLOW PROCESS FROM NODE 905.00 TQO NODE 910.00 IS CODE = 51
»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT}<<<<<

ELEVATION DATZA: UPSTREAM (FEET) = 640.00 DOWNSTREAM (FEET) = 275.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 980,00 CHANNEL SLOPE = 0.3724
CHANNEL BASE (FEET) = 10.00 vz" FACTOR = 99.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH{FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.164

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNCFF COEFFICIENT = .3400
§.C.S. CURVE NUMBER {AMC II) = ¢

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS} = 7.56

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.69.

AVERAGE FLOW DEPTH({FEET) = 0.09 TRAVEL TIME(MIN.) = 3.49

Tc (MIN.) = 9.75

SUBAREA AREA (ACRES) = 6.60 SUBAREA RUNOFF (CFS) = 13.83
AREA-AVERAGE RUNOFF COEFFICIENT = 0.340

TOTAL AREA (ACRES) = 6.80 PEAK FLOW RATE (CFS) = 14.26
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH{FEET) = 0.12 FLOW VELOCITY (FEET/SEC.)} = 5.49

LONGEST FLOWPATH FROM NODE S01.00 TO NODE 910.00 = 1080.00 FEET.
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FLOW PROCESS FROM NODE 910.00 TO NODE 915.00 IS CODE = 51

>»>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcc<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM(FEET) = 275.00 DOWNSTREAM(FEET) = 263.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 1500.00 CHANNEL SLOPE = 0.0080
CHANNEL BASE (FEET) = 2.00 n"Zv FACTOR = 1.500
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 2.50
100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 4.503
*USER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .4000
S.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.09
AVERAGE FLOW DEPTH(FEET)} = 1.55 TRAVEL TIME(MIN.) = 6.12
Tc(MIN.}) = 15.87
SUBAREA AREA (ACRES) = 14.60 SUBAREA RUNOFF (CFS)} = 26.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.381
TOTAL AREA{ACRES) = 21.40 PEAK FLOW RATE(CFS) = 36.71
2
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 1.78 FLOW VELOCITY (FEET/SEC.) = 4.41

LONGEST FLOWPATH FROM NODE 901.00 TO NCDE 915.00 = 2580.00 FEET.
END OF STUDY SUMMARY:

TQTAL AREA (ACRES) = 21.40 TC(MIN.} = 15.87

PEAK FLOW RATE (CFS) = 36.71

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PRCGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
vVer. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 921160
619-291-0707 Fax 619-291-4165

R E SR E S R E S ERER R RS EESE L EESE] DESCRIPTION OF S'I'IIDY dkhkkkhkhkdkkhkhkikkhkthkhkhkhkhikhkitiid
* MEARDOWOOD J-15956 11/12/08
* 100-yr Post-project {on-site)

* Drainage Basin 1000
I E R R R R R R R R R R R R R R R R R AR RS RS EEAR SRS ESRS R AR SRR RS R R R R LR SR RS S

FILE NAME: MW_1K100.DAT
TIME/DATE OF STUDY: 11:25 01/09/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TQ USE FOR FRICTION SLOPE = 0.%0
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT} SIDE / SIDE/ WAY {FT) (FT) (FT) (FT} {n)
1 30.0 20.0 0.020/0.020/0.020 0.50 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = -0.10 FEET
as (Maximum Allowable Street Flow Depth} - (Top-of-Curb)
2. (Depth)*({Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

I FEE R E R R EEEEEESEERERE R RS SR SS RS R R R R AR AR RS AR RS RS RRs R REEE R R R LR LS

. FLOW PROCESS FRCM NODE 1000.00 TO NODE 1001.00 IS CODE.= 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 0
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INITIAL SUBAREA FLOW-LENGTH({FEET)} = 100.00
UPSTREAM ELEVATION (FEET) = 813.00

DOWNSTREAM ELEVATION (FEET) = 780.00

ELEVATION DIFFERENCE (FEET) = 33.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATICON!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS} = 0.47

TOTAL AREA (ACRES) = ¢.20 TOTAL RUNOFF (CFS} = 0.47

IEEE RS SR SRR R R R RS ER R ERR R s Rl R AR 2R st R Rl XL R R R

FLOW PROCESS FROM NODE 1001.00 TCO NODE 1005.00 IS CODE = 51
>>»>>>>COMPUTE TRAPEZOIDAL CHANNEIL FLOW<<<<«
>»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM(FEET) = 500.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00 CHANNEL SLOPE = 0.4667
CHANNEL BASE({FEET) = 15.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.358
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.83
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 2.61
Tc(MIN.) = 9.30
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 4.01
AREA-AVERAGE RUNQFF COEFFICIENT = 0.300 .
TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE(CFS) = 4.39
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.54
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1005.00 = 700.00 FEET.
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FLOW PROCESS FROM NODE 1005.00 TO NQODE 1005.00 IS CCDE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.30
RAINFALL INTENSITY (INCH/HR) = 6.36
TOTAL STREAM AREA (ACRES) = 2.30
PEAK FLOW RATE (CFS}) AT CONFLUENCE = 4.39
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FLOW PROCESS FROM NODE 1003.00 TO NODE 1004.00 IS CODE = 21

*JSER SPECIFIED (SUBARER) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = o

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
2
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UPSTREAM ELEVATION (FEET) = 694.00

DOWNSTREAM ELEVATION (FEET) = 660.00

ELEVATION DIFFERENCE (FEET) = 34.0¢0

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.71

TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = 0.71
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FLOW PROCESS FROM NODE  1004.00 TO NODE 1005.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>»>>TRAVELTIME THRU SUBAREAR (EXISTING ELEMENT) <<<cc<
ELEVATION DATA: UPSTREAM{FEET) = 660.00 DOWNSTREAM (FEET) = 500.00
CHANNEL LENGTH THRU SUBAREA{FEET} = 450.00 CHANNEL SLOPE = 0.3556
CHANNEL BASE(FEET) =  30.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.436
*UUSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (AMC II} = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 3.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.08
AVERAGE FLOW DEPTH{FEET) = 0.04 TRAVEL TIME(MIN.) = 2.44
Te (MIN.) = 9.12
SUBAREA AREAR (ACRES) = 3.20 SUBAREA RUNOFF(CFS) = 6.18
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 3.50 PEAK FLOW RATE{CFS) = 6.76
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY{FEET/SEC.) = 3.86
LONGEST FLOWPATH FROM NODE 1003.00 TO NODE 1005.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 1005.00 TO NODE 1005.00 IS CODE 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.) = 9.12

RAINFALL INTENSITY{INCH/HR) = 6.44

TOTAL STREAM AREA(ACRES) = 3.50

PEAK FLOW RATE{CFS) AT CONFLUENCE = 6.76

** CONFLUENCE DATA *¥*

STREAM RUNOFF Te INTENSITY ARER
NUMBER (CF8) {MIN.) (INCH/HOUR} {ACRE)
1 4.39 9.30 6.358 2.30
2 6.76 9.12 6.436 3.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FCORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER ({CFS) {MIN.) (INCH/HCUR)
1 11.06 9.12 6.436
2 11.06 9.30 6.358

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS} = 11.06 Te (MIN.) = 5.30
TOTAL AREA (ACRES) = 5.80
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1005.00 = 700.00 FEET.
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FLOW PROCESS FROM NODE 1005.00 TO NODE 1006.00 IS CODE = 51

>>>S>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<x<
»>>>5>>TRAVELTIME THRU SUBAREA {(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 500.00 DOWNSTREAM(FEET) = 480.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 100.00 CHBNNEL SLOPE = 0.2000
CHANNEL BASE{FEET) = 35.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH{FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.179

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (AMC II)} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.58

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.97

AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 0.42
Tc(MIN.) = 9.72

SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNOFF (CFS) = 7.04
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA{(ACRES) = 9.60 PEAK FLOW RATE(CFS) = 17.80
END OF SUBRAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) = 4.42

LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1006.00 = 800.00 FEET.
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FLOW PROCESS FROM NODE 1006.00 TO NOCDE 1011.00 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<«<<<«
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 458.00
FLOW LENGTH (FEET) = 250.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 17.51
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 17.80
PIPE TRAVEL TIME{(MIN.) = 0.24 Tc (MIN.) = 9.95
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1011.00 = 1050.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 9.60 TC (MIN.) = 9.95
DEAK FLOW RATE(CFS) = 17.80
4
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END OF RATIONAL METHOD ANALYSIS
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' Drainage Basin 2000
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGC COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

LR R E R R EEE SR LSRR R LRSS RSESE S DESCRIPTION OF STU’DY LEREEE AR SR SRR SR RS RS RS EEEES]
* MEADOWOOD J-159%56 11/12/08
* 100-yr Post-project (on-site)

* Drainage Basin 2000
PR T X R EIEEI RIS EEE R SRR RS R RS R SRR LRSS 2 A2 SRR R R 2R R RS R RR RS EEEE RS

FILE NAME: MW_2K100.DAT
TIME/DATE OF STUDY: 11:40 01/12/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.90

SAN DIEGOC HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT} (n}

1 30.0 20.0 0.020/0.020/0.020 0.50 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = -0.10 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth}*({Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 2000.00 TO NODE '20012.00 IS CODE 21

*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT
5.C.8. CURVE NUMBER (AMC II} = 0

.3000

: 1
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INITIAL SUBAREA FLOW-LENGTH{FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 987.50

DOWNSTREAM ELEVATION (FEET) = 950.00

ELEVATION DIFFERENCE (FEET) = 37.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.8&5

SUBAREA RUNQFF (CFS} = 0.47 .

TOTAL AREA{ACRES) = 0.20 TOTAL . RUNOFF (CFS) = 0.47
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FLOW PROCESS FROM NODE 2001.00 TO NODE 2004.00 IS CODE = 51
»>»>>>»>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 950.00 DOWNSTREAM (FEET) = 530.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1405.00 CHANNEL SLOPE = (.2989
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.602
*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.84
TRAVEL TIME THRU SUBAREA BASED ON VELQCITY (FEET/SEC.) = 5.06
AVERAGE FLOW DEPTH{FEET) = 0.10 TRAVEL TIME (MIN.) = 4.63
Tc(MIN.) = 11.31
SUBAREA AREA (ACRES) =  10.90 SUBAREA RUNCFF (CFS) = 18.32
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = 11.10 PEAK FLOW RATE (CF8) = 18.65
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH({FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) = 6.22
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2004.00 = 1505.00 FEET.
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FLOW PROCESS FROM NODE 2004 .00 TO NODE 2004.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.31

RAINFALL INTENSITY (INCH/HR) = 5.60

TOTAL STREAM AREA(ACRES) = 11.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.65
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FLOW PROCESS FROM NODE 2002.00 TO NODE 2003.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (AMC II) =" 0
INITIAL SUBAREA FLOW-LENGTH (FEET)

[}
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UPSTREAM ELEVATION (FEET) = 865.00

DOWNSTREAM ELEVATION (FEET) = 825.00
ELEVATION DIFFERENCE (FEET) = 40.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.341
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION:
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.137
SUBAREA RUNOFF(CFS) = 0.49
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.49
o R I I R R 2 R  E R R AR R R R ZEE TR TN R R LR R LR E R LR LR &
FLOW PROCESS FROM NODE 2003.00 TO NODE 2004.00 IS CODE = 51
>>5>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<c<<«
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 825.00 DOWNSTREAM({FEET) = 530.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = 0.2950
CHANNEL BASE(FEET) = 30.00 n"Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 5.632
*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER {BAMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 3.42
AVERAGE FLOW DEPTH(FEET) = 0.086 TRAVEL TIME{MIN.) = 4.B8
Tc(MIN.} = 11.22
SUBAREA AREA (ACRES) = 6.90 SUBAREA RUNOFF (CFS) = 11.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL BAREA (ACRES) = 7.10 PEAK FLOW RATE(CFS) = 12.00
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) = 4.58
LONGEST FLOWPATH FROM NODE 2002.00 TO NODE 2004.00 = 1090.00 FEET.
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FLOW PROCESS FROM NODE 2004 .00 TC NODE 2004.00 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<«<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 11.22

RAINFALL INTENSITY (INCH/HR) = 5.63

TOTAL STREAM AREA(ACRES) = 7.1¢0

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.00

** CONFLUENCE DATA **

STREAM RUNOQFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 18.65 11.31 5.602 11.10
2 12.00 11.22 5.632 7.10

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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*+ PEAK FLOW RATE TABLE *~*

STREAM RUNQFF Tc INTENSITY
NUMBER (CFs3) (MIN.) (INCH/HOUR}
1 30.50 11.22 5.632
2 30.59 11.31 5.602

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 30.589 Tc {MIN.) = 11.31
TOTAL AREA (ACRES) = 18.20
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2004.00 = 1505.00 FEET.
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FLOW PROCESS FROM NODE 2004 .00 TO NODE 2009.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT} <<<<<

B I e - e Sa R L e e e Y R S

ELEVATION DATA: UPSTREAM(FEET) = 530.00 DOWNSTREAM(FEET) = 512.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 180.00 CHANNEL SLOPE = 0.1000
CHANNEL BASE{FEET)} = 15.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.456

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2%00

8.C.8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.99

TRAVEL TIME THRU SUBAREA BASED ON VELCCITY (FEET/SEC.)} = 6.37
AVERAGE FLOW DEPTH (FEET) = 0.34 TRAVEL TIME (MIN.) = 0.47
Tc(MIN.}) = 11.78

SUBAREA AREA (ACRES) = 4.30 SUBAREAR RUNOFF (CFS) = 6.80
AREA-AVERAGE RUNOFF COEFFICIENT = 0.298

TOTAL AREA{ACRES) = 22.50 PEAK FLOW RATE(CFS) = 36.60
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET} = 0.36 FLOW VELOCITY (FEET/SEC.) = 6.55

LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2009.00 = 1685.00 FEET.
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FLOW PROCESS FROM NODE 2005%.00 TO NODE 2010.00 IS CODE = 31
>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>»>>5>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 512.00 DOWNSTREAM(FEET) = 510.00
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013
DEPTH CF FLOW IN 27.0 INCH PIPE IS 19.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 11.7%

ESTIMATED PIPE DIAMETER(INCH}) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 36.60

PIPE TRAVEL TIME(MIN.) = 0.14 Tc{MIN.) = 11.93

LONGEST FLOWPATH FROM NODE 2000.00 TC NODE 2010.00 = 1785.00 FEET.
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FLOW PROCESS FROM NODE 2010.00 TO NODE 2010.00 IS CODE = 1
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.} = 11.92
RAINFALL INTENSITY (INCH/HR} = 5.41
TOTAL STREAM AREA (ACRES) = 22.50
PEAK FLOW RATE (CFS) AT CONFLUENCE = 36.60
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FLOW PROCESS FROM NODE 2005.00 TO NODE 2006.00 IS CODE = 21
>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
5.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) .= 791.00
DOWNSTREAM ELEVATION (FEET) = 750.00
ELEVATION DIFFERENCE {FEET)} = 41.00
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.865
, SUBAREA RUNOFF (CFS} = 0.71
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = 0.71
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FLOW PROCESS FROM NODE 2006.00 TO NODE 2007.00 IS CODE = 51
>»>>>COMPUTE TRAPEZCIDAL CHANNEL FLOW<<<<<
»>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 750.00 DOWNSTREAM({FEET) = 650.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 210.00 CHANNEL SLOPE = 0.4762
CHANNEL BASE (FEET) = 30.00 wZ* FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET} = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.124
*USER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
$.C.S5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.17
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.16
AVERAGE FLOW DEPTH({FEET) = 0.03 TRAVEL TIME (MIN.) = 1.11
Tc(MIN.) = 7.79
SUBAREA AREA (ACRES) = 2.30 SUBAREA RUNOFF (CFS) = 4.92
AREA-AVERAGE RUNCFF COEFFICIENT = 0.300
TOTAL AREA{ACRES} = 2.60 PEAK FLOW RATE(CFS) = 5.56

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
_DEPTH(FEET) = ©0.05 FLOW VELOCITY(FEET/SEC.) = 3.80
LONGEST FLOWPATH FROM NODE 2005.00 TO NODE 2007.00 = 310.00 FEET.
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FLOW PROCESS FROM NODE 2007.00 TOC NODE 2008.00 IS CODE = 51

>>5>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«
»>>>>>TRAVELTIME THRU SUBARREA (EXISTING ELEMENT) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 650.00 DOWNSTREAM (FEET)

= 578 .00

CHANNEL LENGTH THRU SUBAREA (FEET) = 470.00 CHANNEL SLOPE = 0.1532
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR}) = 6.338
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (BAMC II)} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.35
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.05
AVERAGE FLOW DEPTH{FEET) = 0.18 TRAVEL TIME (MIN.) = 1.55
Tc (MIN.) = 9.34 .

SUBAREA AREA (ACRES) = 13.40 SUBAREA RUNOFF (CFS) = 25,48
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA{ACRES) = 16.00 PEAK FLOW RATE({CFS) = 30.42
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY (FEET/SEC.) = 6.21
LONGEST FLOWPATH FROM NODE 2005.00 TO NODE 2008.00 = 780.00 FEET.
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FLOW PROCESS FROM NODE 2008.00 TO NODE 2011.00 IS CODE = 51
»>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<<<<«
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 578.00 DOWNSTREAM{FEET) = 512.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 680.00 CHANNEL SLOPE = 0.0971
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 5.600
*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2B800
S.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLCW(CFS) = 35.28
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 5.73
AVERAGE FLOW DEPTH (FEET) = 0.29 TRAVEL TIME(MIN.) = 1.958
Tc(MIN.) = 11.32
SUBAREA AREA {ACRES} = 6.20 SUBAREA RUNOFF (CFS) = 9.72
AREA-AVERAGE RUNCOFF COEFFICIENT = 0.2594
TOTAL AREA(ACRES) = 22.20 PEAK FLOW RATE(CFS) = 36.60

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.30 FLOW VELOCITY (FEET/SEC.) = 5.792
LONGEST FLOWPATH FROM NODE 2005.00 TO NODE 2011.00 = 1460.00 FEET.
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FLOW PROCESS FROM NODE 2011.00 TO NODE 2010.00 IS CODE 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

BT L i e R S Y i

ELEVATION DATA: UPSTREAM(FEET) = 512.00 DOWNSTREAM(FEET) = 510.00
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.5 INCHES
PIPE-FLOW VELOQCITY(FEET/SEC.) = 12.63
ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
6
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PIPE-FLOW(CFS) = 36.60
PIPE TRAVEL TIME{(MIN.) = 0.11 Tc (MIN.) = 11.43
LONGEST FLOWPATH FROM NODE 2005.00 TO NODE 2010.00 = 1545.00 FEET.
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FLOW PROCESS FROM NODE 2010.00 TO NODE 2010.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 11.43

RAINFALL INTENSITY (INCH/HR) = 5.56

TOTAL STREAM AREZ {ACRES) = 22.20

PEAK FLOW RATE{(CFS) AT CONFLUENCE = 36.60

** CONFLUENCE DATA ** :
STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) {MIN.) (INCH/HOUR) (ACRE)
1 316.60 11.93 . 5.414 22.50
2 36.60 11.43 5.564 22.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNCFF Tc INTENSITY
NUMEBER (CFS) (MIN.) {INCH/HOUR)
1 72.21 11.43 5.564
2 72,21 11.93 5.414

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 72.21 Tc (MIN.) = 11.43
TOTAL AREA({ACRES} = 44.70
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2010.00 = 1785.00 FEET.
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FLOW PROCESS FROM NCDE 2010.00 TO NODE 2012.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<c<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW} <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 510.00 DOWNSTREAM (FEET) = 474.00
- FLOW LENGTH(FEET) = 420.00 MANNING'S N = 0,013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.24

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 72.21

PIPE TRAVEL TIME(MIN.) =- 0.29 Tc (MIN.)}) = 11.72

LONGEST FLCOWPATH FROM NODE 2000.00 TO NODE 2012.00 = 2205.00 FEET.
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FLOW PROCESS FROM NCDE 2012.00 TO NCDE 2012.00 IS CODE = 1
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.72
RAINFALL INTENSITY (INCH/HR) = 5.48
TOTAL STREAM AREA{ACRES) = 44 .70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 72.21
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FLOW PROCESS FROM NODE 2013.00 TO NCDE 2014.00 IS CODE = 21

*[JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .92000

$.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 529.50

DOWNSTREAM ELEVATION (FEET) = 519.00

ELEVATION DIFFERENCE (FEET) = 10.50

SUBAREA OQVERLAND TIME OF FLOW(MIN.) = 1.671

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS8 USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 1.71

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71
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FLOW PRCCESS FROM NODE 2014.00 TO NODE 2012.00 IS CCODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<«
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION{FEET) = 519.00 DOWNSTREAM ELEVATION(FEET) = 474.00
STREET LENGTH{FEET) = 430.00 CURB HEIGHT{INCHES} = 6.0

STREET HALFWIDTH({FEET) = 30.00

DISTANCE FRCM CROWN TO CROSSFALL GRADEBREAK{FEET) = 20.00

INSIDE STREET CROSSFALL{DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOQFF = 2

STREET PARKWAY CROSSFALL (DECIMAL} = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.52
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 7.28
AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.61
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.01
STREET FLOW TRAVEL TIME (MIN.} = 1.08 Tc (MIN.) = 2.75
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*{JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
§.C.S. CURVE NUMBER (AMC II) = 0
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AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 15.62
TOTAL AREA(ACRES) = 2.90 PEAK FLOW RATE(CFS) = 17.33

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET} = 0.36 HALFSTREET FLOOD WIDTH (FEET) = S.84
FLOW VELOCITY (FEET/SEC.) = 7.48 DEPTH*VELQCITY (FT*FT/SEC.} = 2.66
LONGEST FLOWPATH FROM NODE 2013.00 TO NODE 2012.00 = 530.00 FEET.
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FLOW PROCESS FROM NODE 2012.00 TO NODE 2012.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 2.75
RAINFALL INTENSITY (INCH/HR) = 9.49
TOTAL STREAM AREA (ACRES) = 2.90
PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.33
** CONFLUENCE DATA **
STREAM RUNOFF Te INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HOUR) (ACRE)

1 72.21 11.72 5.475 44.70

2 17.33 2.75 9.485 2.90
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*+ PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMEBER {CFS) (MIN.) {(INCH/HOUR)

1 59.01 2.75 9.48%

2 B2.21 11.72 5.475%
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = g82.21 Tc(MIN.) = 11.72
TOTAL AREA(ACRES) = 47.60
LONGEST FLOWPATH FRCM NODE 2000.00 TO NODE 2012.00 = 2205.00 FEET.
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FLOW PROCESS FROM NODE 2012.00 TO NODE 2015.00 IS CODE 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

]

ELEVATION DATA: UPSTREAM{FEET) = 474.00 DOWNSTREAM(FEET) = 471.50

FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 22.23

ESTIMATED PIPE DIAMETER({INCH) = 30.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = g2.21

PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 11.75

LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2015.00 = 2245.00 FEET.
9
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FLOW PROCESS FROM NODE 2015.00 TO NODE 2015.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.75

RAINFALL INTENSITY{INCH/HR) = 5.47

TOTAL STREAM AREA(ACRES) = 47.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 82.21
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FLOW PROCESS FROM NODE 2016.00 TO NODE 2017.00 IS CODE = 21

*USER SPECIFIED(SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6100

$.C.S. CURVE NUMBER {AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = B85.00

UPSTREAM ELEVATION (FEET) = 485.90

DOWNSTREAM ELEVATION (FEET) 482.50

ELEVATION DIFFERENCE {FEET} 3.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.123
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.338

.SUBAREA RUNOFF (CFS) = 1.14

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.14
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FLOW PROCESS FROM NODE 2017.00 TOC NODE 2018.00 IS CODE = 62
>>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>»>>> {STREET TABLE SECTION # 1 USED)<<<<c<

UPSTREAM ELEVATION{FEET) = 482.50 DOWNSTREAM ELEVATION (FEET} = 473.00
STREET LENGTH({FEET) = 100.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.80
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH({FEET) = 2.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.69
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.33
STREET FLOW TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 5.37
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.056
*JSER SPECIFIED{SUBAREA) : :
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USER-SPECIFIED RUNOFF COEFFICIENT = .6100

5.C.S. CURVE NUMBER {BMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.610

SUBAREA AREA{ACRES) = 0.60 SUBAREA RUNOFF {CFS) = 3.31

TOTAL AREA{(ACRES) = 0.80 PERK FLOW RATE(CFS) = 4.42
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.25% HALFSTREET FLOOD WIDTH (FEET) = 4.41

FLOW VELOCITY (FEET/SEC.} = 5.76 DEPTH*VELOCITY (FT*FT/SEC.) = 1.42
LONGEST FLOWPATH FROM NODE 2016.00 TO NODE 2018.00 = 185.00 FEET.
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FLOW PROCESS FROM NODE 2018.00 TO NODE 2015.00 IS5 CODPE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<«<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {(NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 473.00 DOWNSTREAM{FEET) = 471.50
FLOW LENGTH (FEET) = 55.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE 1S 6.4 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 7.90

ESTIMATED PIPE DIAMETER (INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.42

PIPE TRAVEL TIME({(MIN.) = 0.12 Tc (MIN.} = 5.49

LONGEST FLOWPATH FROM NODE 2016.00 TO NODE 2015.00 = 240.00 FEET.
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FLOW PROCESS FRCM NODE 2015.00 TO NODE 2015.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.4%

RAINFALL INTENSITY (INCH/HR) = 8.93

TOTAL STREAM AREA (ACRES) = 0.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.42

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS8) {MIN.) {( INCH/HOUR) (ACRE)
1 82.21 11.75 5.466 " 47.60
2 4.42 5.49 8.932 0.80

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.) {INCH/HOUR)

1 54.73 5.49 8.932

2 84.92 11.75 5.466 =

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 84,92 Tc (MIN.) = 11.75
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TOTAL AREA (ACRES) = 48.40
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2015.00 = 224%.00 FEET.
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FLOW PROCESS FROM NODE 2015.00 TO NCDE 2019.00 IS CODE = 31
»»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 471.50 DOWNSTREAM(FEET) = 457.00
FLOW LENGTH (FEET) = 235.00 MANNING'S N = 0.013

DEPTH QOF FLOW IN 30.0 INCH PIPE IS 21.8 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.} = 22.21

ESTIMATED PIPE DIAMETER(INCH} = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 84 .52

PIPE TRAVEL TIME{MIN.) = 0.18 Tc(MIN.) = 11.93

LONGEST FLOWPATH FROM NODE 2000.00 TC NODE 2019.00 = 2480.00 FEET.
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FLOW PROCESS FROM NODE 201%9.00 TO NODE 2019.00 IS CCDE = 1

>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

= A A P

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 11.93

RAINFALL INTENSITY (INCH/HR) = 5.41

TOTAL STREABM AREA{ACRES) = 48.40

PEAK FLOW RATE(CFS}) AT CONFLUENCE = 84.92
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FLOW PROCESS FROM NODE 2020.00 TC NODE 2021.00 IS CCDE = 21

*JSER SPECIFIED (SUBARERA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
§.C.38. CURVE NUMBER (AMC II) = o

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 485.00
DOWNSTREAM ELEVATION (FEET)} = 475.00
ELEVATION DIFFERENCE (FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 1.671
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 2.56

TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF (CFS) = 2.56

********************1\'*****-J:**************************"‘r**********************

FLOW PROCESS FROM NCDE 2021.00 TO NODE 20192.00 IS CODE = 62
»>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<«
»>>>> {STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET)} = 475.00 DOWNSTREAM ELEVATION (FEET) = 457.00
STREET LENGTH (FEET)} = 150.00 CURB HEIGHT (INCHES) = 6.0
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STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 3.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET} = 0.20
HALFSTREET FLOOD WIDTH(FEET) '= 2.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 7.52
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.49
STREET FLOW TRAVEL TIME (MIN.) = 0.33 Tc(MIN.) = 2.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON T¢ = 5-MINUTE.
*USER SPECIFIED (SUBAREA} :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

$.C.8. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBARREA AREA(ACRES) = 0.20 SUBAREA RUNOFF (CFS} = 1.71
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE (CFS) = 4.27

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.23 HALFSTREET FLOOD WIDTH{FEET)} = 3.72
FLOW VELOCITY (FEET/SEC.) = 6.51 DEPTH*VELOCITY (FT*FT/SEC.) = 1.51
LONGEST FLOWPATH FROM NODE 2020.00 TO NODE 2019.00 = 250.00 FEET.
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FLOW PROCESS FROM NODE 20192.00 TO NODE 2019.00 IS CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 2.00

"RAINFALL INTENSITY (INCH/HR) = 9.49

TOTAL STREAM AREA{ACRES) = 0.50

PEAK FLOW RATE (CFS} AT CONFLUENCE = 4.27

** CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS} {(MIN.) {INCH/HOUR} (ACRE)
1 84.92 11.93 5.414 48.40
2 4.27 2.00 9.485 0.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER {CFS) (MIN.) {INCH/HOUR)
13
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1 52.74  2.00 9.485
2 87.35 11.93 5.414

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 87.35 Tc(MIN.) = 11.93
TOTAL AREA{(ACRES) = 48.90 ' _
LONGEST FLOWPATH FROM NODE  2000.00 TO NODE 2019.00 = 2480.00 FEET.

R Y A R R AR R R SRR R RS SRR RS ESER SRS SRERRE AR SRS A AR R EEE LR

FLOW PROCESS FROM NCDE 2019.00 TO NODE 2022.50 Is CODE 31
>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTRERM(FEET) = 457.00 DOWNSTREAM(FEET) = 445.00
FLOW LENGTH (FEET) = 250.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 20.54

ESTIMATED PIPE DIAMETER{INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW{(CFS) = 87.35

PIPE TRAVEL TIME{MIN.)} = 0.20 Tc(MIN.) = 12.13

LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2022.50 = 2730.00 FEET.

B R L 2 R L R 222 R R R s s s R S R SR R 2

FLOW PROCESS FROM NODE 2022.00 TO NODE 2022.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.13

RAINFALL INTENSITY{INCH/HR) = 5.36

TOTAL STREAM AREA (ACRES) = 48.90

PERK FLOW RATE{CFS)} AT CONFLUENCE = 87.35
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FLOW PROCESS FROM NODE 2023.00 TO NODE 2024 .00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6100

8.C.S. CURVE NUMBER ({(AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH({FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 484.90

DOWNSTREAM ELEVATION (FEET) = 465.30

ELEVATION DIFFERENCE {FEET) = 19.60

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 4.094

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 1.74

TOTAL AREA{ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.74
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FLOW PROCESS FROM NODE 2024.00 TO NODE 2022.50 IS CODE = 62
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»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> {STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 465.30 DOWNSTREAM ELEVATION (FEET) = 445.00
STREET LENGTH (FEET) = 390.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TQ CROSSFALL GRADEBRERK(FEET}) = 20.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL{DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = G.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.81
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH{FEET) = 0.31 ]
HALFSTREET FLOOD WIDTH(FEET) = 7.34
AVERAGE FLOW VELOQCITY (FEET/SEC.) = 4.67
PRODUCT OF DEPTH&VELQCITY (FT*FT/SEC.) = 1.42
STREET FLOW TRAVEL TIME(MIN.) = 1.39 Tc¢ (MIN.) = 5.49
100 YEAR RAINFALL INTENSITY{INCH/HOUR} = B8.934
*USER SPECIFIED (SUBAREA) :
USER~-SPECIFIED RUNOFF COEFFICIENT = .6300

5.C.5. CURVE NUMBER (AMC ITI) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.627

SUBAREA AREA (ACRES) = 1.80 SUBAREA RUNOFF (CFS) = 10.13
TOTAL AREA (ACRES) = 2.10 PEAK FLOW RATE (CFS) = 11.77

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET}) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 9.66
FLOW VELOCITY (FEET/SEC.) = 5.24 DEPTH*VELQOCITY (FT*FT/SEC.) = 1.84
LONGEST FLOWPATH FROM NODE 2023.00 TC NODE 2022.50 = 490.00 FEET.
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FLOW PRCCESS FROM NODE 2022.50 TO NCDE 2022.50 IS CODE 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION({MIN.) = 5.49
RAINFALL INTENSITY (INCH/HR) = B.93
TOTAL STREAM AREA (ACRES) = 2,10
PEAK FLOW RATE (CFS) AT CONFLUENCE = 11.77
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) ({MIN.) {INCH/HOUR) (ACRE)
1 B7.35 12.13 5.355 48.90
2 11.77 5.49 8.934 2.10

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) {MIN.) {INCH/HOUR)
1 64.13 5.49 8.934
2 94.41 12.13 5.355

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE({CFS) = 94.41 Tc(MIN.) = 12.13
TOTAL AREA(ACRES) = 51.00
LONGEST FLOWPATH FROM NODE  2000.00 TO NODE  2022.50 = 2730.00 FEET.
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FLOW PROCESS FROM NODE 2022.50 TO NODE 2029.00 IS CODE = 31

>>»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 445.00 DOWNSTREAM{FEET) = 433.00
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013

DEPTH QOF FLOW IN 30.0 INCH PIPE IS 21.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 25.20

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 94 .41 .

PIPE TRAVEL TIME (MIN.) = 0.10 Tc({MIN.) = 12.23

LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2029.00 = 2880.00 FEET.
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FLOW PROCESS FROM NODE 2029.00 TO NODE 20289.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.23

RAINFALL INTENSITY (INCH/HR) = 5.33

TOTAL STREAM AREA (ACRES)} = 51.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 94 .41
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FLOW PROCESS FROM NODE 2030.00 TO NODE 2031.00 IS CODE = 21

*JSER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (BMC II) = 0

INITIAL' SUBBREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 720.00
DOWNSTREAM ELEVATION (FEET) = 670.00
ELEVATION DIFFERENCE (FEET) = 50.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.727

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = ¢.57

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.57
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FLOW PROCESS FROM NODE 2031.00 TO NODE 2032.00 Is CODE = 51

>555>>COMPUTE TRAPEZOTDAL CHANNEL FLOW<<<<<
>»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 670.00 DOWNSTREAM (FEET) = 490.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 630.00 CHANNEL SLOPE = 0.2857
CHANNEL BASE(FEET) = 15.00 ngZ" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET} = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.195
*JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
5.C.S. CURVE NUMBER (AMC II} = o
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.44
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.56
AVERAGE FLOW DEPTH (FEET) = 0.06 TRAVEL TIME (MIN.) = 2.95
Tc(MIN.) = 7.67
SUBAREA AREA (ACRES) = 2.60 SUBAREA RUNOFF (CFS) = 5.61
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = 2.80 PEAK FLOW RATE(CFS) = 6.04
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) = 4.49
LONGEST FLOWPATH FROM NODE 2030.00 TO NODE 2032.00 = 680.00 FEET.
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FL.OW PROCESS FROM NODE 2032.00 TO NODE 2033.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<c<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.00 DOWNSTREAM(FEET) = 440.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 680.00 CHANNEL SLOPE = 0.073S
CHANNEL BASE {FEET) = 15.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 10.00
100 YEAR RAINFALIL INTENSITY{INCH/HOUR) = &.796
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.04
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.71
AVERAGE FLOW DEPTH (FEET) = 0.19 TRAVEL TIME (MIN.) = 3.06
Tc(MIN.) = 10.73
SUBAREA AREA (ACRES) = 5.70 SUBAREA RUNOFF (CFS) = 9.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = B.50 PEAK FLOW RATE(CFS) = 14.78
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.23 FLOW VELQOCITY (FEET/SEC.) = 4.23
LONGEST FLOWPATH FROM NODE 2030.00 TO NODE 2033.00 = 1360.00 FEET.
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FLOW PROCESS FROM NODE 2033.00 TC NODE 2029.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAé cCe
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<c<<

ELEVATION DATA: UPSTREAM(FEET) = 440.00 DOWNSTREAM{FEET) = 433,00
FLOW LENGTH {FEET) = 130.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 13.88

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.78

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 10.89

LONGEST FLOWPATH FROM NODE 2030.00 TO NODE 202%.00 = 1490.00 FEET.
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FLOW PROCESS FROM NODE 2029.00 TO NODE 20239.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>»>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER QF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.89%

RAINFALL INTENSITY (INCH/HR) = 5.74

TOTAL STREAM AREA (ACRES) = 8.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.78

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)
1 94 .41 12.23 5.327 51.00
2 14.78 10.89 5.742 8.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS} {MIN.) {INCH/HOUR}
1 102.37 10.89 5.742
2 108.12 12.23 5.327

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 108.12 Tc (MIN.} = 12.23
TOTAL AREA(ACRES) = 59.50
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2029.00 = 2880.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA {ACRES) = 59.50 TC(MIN.) = 12.23
PEAK FLOW RATE (CFS) = 108.12

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c} Copyright 1982-2003 Advanced Engineering Software {aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
6195-291-0707 Fax 619-291-4165

IR AR XA R RS RS AR R SR RESS] DESCRIPTION QOF STUDY (AR A SRR R R ER LR ERESEEEESRE]

* MEADOWOOD J-15956 July 2009
* 100-yr Post-project (on-site)

* Drainage Basin 3000
R R R R R RS R RS RS RS RS R SRR R R SRR R R A ot s st A Rt Rt L bl ah b g

FILE NAME: MW_3K100.DAT
TIME/DATE OF STUDY: 10:43 07/13/2009%

20023 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT{YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDPROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: . MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) {FT) (n)

1 30.0 20.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 FEET
as (Maximum Allowable Street Flow Depth} - (Top-of-Curk)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 3000.00 TO NODE 3001.00 IS CODE 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT
S.C.S8. CURVE NUMBER (AMC II) = V]
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION {(FEET) = §22.50

DOWNSTREAM ELEVATION (FEET) = 780.00

ELEVATION DIFFERENCE (FEET) = 42.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.B65

SUBAREA RUNOFF (CF8) = 0.47

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FLOW PRCCESS FROM NODE 3001.00 TO NODE 3002.00 IS CODE = 51
»>>»>>COMPUTE TRAPEZQOIDAL CHANNEL FLOW<<<<< .
»>3>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 780.00 DOWNSTREAM{FEET) = 545.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1005.00 CHANNEL SLOPE = 0.2338
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.934

*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNQFF COEFFICIENT = .3000

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.58
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME{MIN.) = 3.66
Tc(MIN.}) = 10.34

SUBAREA AREA{ACRES) = 10.60 SUBAREA RUNOFF (CFS) = 18.87
ARERA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA{ACRES) = 10.80 PEAK FLOW RATE (CFS) = 19.23
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.16 FLOW VELOCITY{(FEET/SEC.) = 6.01

LONGEST FLOWPATH FROM NODE 3000.00 TC NODE 3002.00 = 1105.00 FEET.
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FLOW PROCESS FROM NOCDE 3002.00 TC NODE 3006.00 IS CODE = 51
»>»>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 545.00 DOWNSTREAM (FEET) = 507.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 160.00 CHANNEL SLOPE = 0.2375
CHANNEL BASE({FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.814

*UUSER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .2800

$.C.S5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.34

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.98

AVERAGE FLOW DEPTH(FEET) = 0.25 TRAVEL TIME{(MIN.) = 0.33
Tc(MIN.) = 10.68 ’

SUBAREA AREAR (ACRES) = 2.60 SUBAREA RUNOFF (CFS) = 4.23
AREA-BVERAGE RUNOFF COEFFICIENT = 0.296

TOTAL AREA{ACRES) = 13.40 PEAK FLOW RATE(CFS) = 23.07
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.26 FLOW VELOCITY (FEET/SEC.) = §.29
LONGEST FLOWPATH FROM NODE 3000.00 TO NCDE 3006.00 = 1265.00 FEET.
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FLOW PROCESS FROM NODE 3006.00 TO NODE 3007.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERA<<<<<
>>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 507.00 DOWNSTREAM(FEET) = 484.00
FLOW LENGTH (FEET) = 300.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.48

ESTIMATED PIPE DIAMETER({INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 23.07

PIPE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.) = 10.97

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3007.00 = 1565.00 FEET.
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FLOW PROCESS FROM NODE 3007.00 TO NODE 3007.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{(MIN.) = 10.97

RAINFALL INTENSITY (INCH/HR) = 5.72

TOTAL STREABM AREA (ACRES) = 13.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.07
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FLOW PROCESS FROM NODE 3008.00 TO NODE 3009.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

8.C.5. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 898.70

DOWNSTREAM ELEVATION (FEET) = B30.00

ELEVATION DIFFERENCE(FEET) = 68.70

SUBAREA OVERLAND TIME OF FLOW(MIN,) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS} = 0.47

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47

I R E R R R R R R R LR AR SRS R R R SRR R RS RXS RS AR S22 Rt R s Rttt Rl

FLOW PROCESS FROM NODE 3009.00 TO NODE 3010.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 830.00 DOWNSTREAM (FEET) = 575.00

3
J:\15956\Hydro\Hydraulics\Hydrology\RationalMethod\Post_Project_100-yr\Basin_30000MW_3K100.doc



CHANNEL LENGTH THRU SUBAREA (FEET) = 670.00 CHANNEL SLOPE = 0.3806

CHANNEL BASE {FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.0315 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 6.723

*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.S. CURVE NUMBER {(AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.28

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.07
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME (MIN.} = 1.84

Tec {MIN.) = 8.52

SUBAREA AREA (ACRES) = 6.70 SUBAREA RUNOFF {CFS) = 13.51
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA {ACRES) = 6.90 PEAK FLOW RATE (CFS) = 13.92
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.17 FLOW VELOCITY (FEET/SEC.) = 7.88

LONGEST FLOWPATH FRCM NODE 3008.00 TO NODE 3010.00 = 770.00 FEET.
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FLOW PROCESS FROM NODE 3010.00 TO NODE 3011.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<c<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 575.00 DOWNSTREAM(FEET) = 487.00
CHANNEL LENGTH THRU SUBAREA{(FEET) = 350.00 CHANNEL SLOPE = 0.2514
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 3.000
MANNING'S FACTCOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY {INCH/HOUR) = 6.268

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = ¢

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.25

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 5.96
AVERAGE FLOW DEPTH{FEET) = .15 TRAVEL TIME (MIN.) = 0.98
Tec(MIN.) = 9.50

SUBAREA ARREA (ACRES) = 4.60 SUBAREA RUNOFF (CFS)} = B8.65
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 11.50 PEAK FLOW RATE(CFS) = 21.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 6.40
LONGEST FLOWPATH FROM NODE 3008.00 TO NODE 3011.00 = 1120.00 FEET.
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FLOW PROCESS FROM NODE 3011.00 TO NODE 3007.00 IS CODE = 31
»>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 487.00 DOWNSTREAM(FEET) = 484.00
FLOW LENGTH (FEET) = 190.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 9.54
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 21.62
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PIPE TRAVEL TIME(MIN.) = 0.33 Tc(MIN.) = 9.84
LONGEST FLOWPATH FROM NODE 3008.00 TC NODE 3007.00 = 1310.00 FEET.
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FLOW PROCESS FROM NODE 3007.00 TO NODE 3007.00 IS CODE = 1
>»>>>DESIGNATE INDEPENDENT STREBM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATICN(MIN.) = 9.84
RAINFALL INTENSITY (INCH/HR) = 6.13
TOTAL STREAM AREA (ACRES) = 11.50
PEAK FLOW RATE{CFS) AT CONFLUENCE = 21.62
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CF3) (MIN.) {INCH/HOUR) {ACRE)

1 23.07 10.97 5.716 13.40

2 21.62 9.84 6.131 11.50
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*+ PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.} (INCH/HOUR)

1 42.32 9.84 6.131

2 43.23 10.97 5.716
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 43.23 Tc (MIN.) = 10.97
TOTAL AREA{ACRES) = 24 .90
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3007.00 = 1565.00 FEET.
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FLOW PROCESS FROM NODE 3007.00 TO NODE 3012.00 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>3>5>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET} = 484.00 DOWNSTREAM (FEET) = 477.00
FLOW LENGTH (FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.47

ESTIMATED PIPE DIAMETER{INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS)} = 43.23

PIPE TRAVEL TIME{(MIN.)} = 0.11 Te{MIN.} = 11.07

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3012.00 = 1685.00 FEET.

EZATEFEEEEEESE SRR Z SRS R Rl 2Rttt Rttt sl Attt Attt s AR &Rt s

FLOW PROCESS FROM NODE 3012.00 TO NODE 3012.00 IS CODE = 1

TOTAL NUMBER OF STREAMS

[]
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.} = 11.07
RAINFALL INTENSITY{INCH/HR)} = 5.68
TOTAL STREAM AREA (ACRES) = 24.90
PEAK FLOW RATE{CFS) AT CONFLUENCE = 43.23
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FLOW PROCESS FROM NODE 3013.00 TC NODE 3014.00 IS CODE = 21

*UUSER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNQFF COEFFICIENT = .6100
8.C.S. CURVE NUMBER {(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET} = 520.00
DOWNSTREAM ELEVATION (FEET) = 513.00 )
ELEVATION DIFFERENCE (FEET) = 7.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.611
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBARREAR RUNOFF({(CFS) = 1.16
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.16
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FLOW PROCESS FROM NODE 3014.00 TO NODE 3012.00 IS CCDE = 62
>>>»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>»»>> (STREET TABLE SECTION # 1 USED)<<<<«

UPSTREAM ELEVATION{(FEET) = 513.00 DOWNSTREAM ELEVATION(FEET) = 477.00
STREET LENGTH(FEET) = 320.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH{FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET} = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 )

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 6.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.24
HALFSTREET FLOOD WIDTH(FEET) = 6.98
AVERAGE FLOW VELOCITY {FEET/SEC.) = 6.09
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.49
STREET FLOW TRAVEL TIME (MIN.) = 0.88 Tc(MIN.) = 5.49
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.934
*|JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6200
S.C.S5. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNCFF COEFFICIENT = 0.619
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS8) = 11.63
TOTAL AREA (ACRES) = 2.30 PEAK FLOW RATE (CFS) = 12.72
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END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.29 HALFSTREET FLOOD WIDTH{FEET) = 9.04
FLOW VELOCITY(FEET/SEC.) = 7.04 DEPTH*VELOCITY (FT*FT/SEC.)} = 2.01
LONGEST FLOWPATH FROM NODE 3013.00 TO NODE 3012.00 = 420.00 FEET.
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FLOW PROCESS FROM NODE 3012.00 TO NODE 3012.00 15 CODE = 1
>>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 5.459
RAINFALL INTENSITY (INCH/HR) = 8.93
TOTAL STREAM AREA (ACRES) = 2.30
PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.72

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HQUR) (ACRE)
1 43.23 11.07 5.680 24.90
2 12.72 5.49 8.934 2.30

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER {CF5) {MIN.) {INCH/HOUR}
1 40.21 5.49 8.934
2 51.32 11.07 5.680

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 51.32 Tc{MIN.) = 11.07
TOTAL AREA (ACRES) = 27.20
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3012.00 = 1685.00 FEET.
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FLOW PROCESS FRCM NODE 3012.00 TO NODE 3015.00 IS CODE = 31
»>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 477.00 DOWNSTREAM(FEET) = 474.00
FLCW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 19.07

ESTIMATED PIPE DIAMETER{INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 51.32

PIPE TRAVEL TIME(MIN.} = 0.04 Tc(MIN.) = 11.12

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3015.00 = 1735.00 FEET.

I EEYEEE RSP AFEE RS SRR SRR RS SR RS R R R st R XXX Rt A Xt XL RS

FLOW PROCESS FROM NODE 3015.00 TQO NODE 3015.00 IS CODE 1
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>>>»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<«<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USEP FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.} = 11.12
RAINFALL INTENSITY (INCH/HR} = 5.67
TOTAL STREAM AREA (ACRES) = 27.20
PERK FLOW RATE (CFS) AT CONFLUENCE = 51.32

AR A SRR SRR R R SRR RS R AR R R Rt sl RS R

FLOW PROCESS FRCOM NODE 3016.00 TO NOBE 3017-.00 IS CODE = 21

*USER SPECIFIED{SUBARER) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6100
§.C.S5. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET} = 85.00
UPSTREAM ELEVATICON (FEET) = 495.00
DOWNSTREAM ELEVATION (FEET) = 490.00
ELEVATION DIFFERENCE (FEET) = 5.00

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 4.505

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS)} = 1.74

TOTAL AREA (ACRES) = 0.30 TOTAL RUNQFF (CFS) = 1.74
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FLOW PROCESS FROM NODE 3017.00 TO NODE 3018.00 IS CODE = 62
»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>{STREET TABLE SECTION # 1 USED}<<<<<

UPSTREAM ELEVATION (FEET) = 490.00 DOWNSTREAM ELEVATION(FEET) = 475.00
STREET LENGTH(FEET) = 380.00 CURB HEIGHT (INCHES} = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL (PECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 7.38
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH({FEET) = 0.28
HALFSTREET FLOOD WIDTH{FEET} = 8.97
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.15
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.18
STREET FLOW TRAVEL TIME{MIN.)} = 1.53 Tc(MIN.) = €.03
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.403
*UJSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
S.C.S. CURVE NUMBER {(AMC II) = &)
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AREA-AVERAGE RUNOFF COEFFICIENT = 0.610
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF (CFS) = 11.28
TOTAL ARERD (ACRES} = 2.50 PEAK FLOW RATE (CFS) = 12.81

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET)} = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 11.29
FLOW VELOCITY (FEET/SEC.) = 4.71 DEPTH*VELOCITY (FT*FT/SEC.) = 1.56
LONGEST FLOWPATH FROM NODE 3016.00 TO NODE 3018.00 = 465.00 FEET.
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FLOW PROCESS FROM NODE 3018.00 TO NODE 3015.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«<
>>>5>>USING CCMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW} <<<<«<

ELEVATION DATA: UPSTREAM{FEET) = 475.00 DOWNSTREAM (FEET) = 474.00
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES

PIPE-FLOW VELOCITY(PEET/SEC.) = 9.04

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.81

PIPE TRAVEL TIME (MIN.) = 0.09 Tc{MIN.) = 6.13

LONGEST FLOWPATH FROM NODE 3016.00 TO NODE 3015.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 3015.00 TO NODE 3015.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 6.13

RAINFALL INTENSITY (INCH/HR) = 8.32

TOTAL STREAM AREA(ACRES) = 2.50

PEAK FLOW RATE{CFS) AT CONFLUENCE = 12.81

** CONFLUENCE DATA *#*

STREAM RUNOFF TC INTENSITY AREA

NUMBER (CFs) (MIN.) (INCH/HOUR) {ACRE)
1 51.32 | 11.12 5.665 27.20
2 12.81 6.13 8.321 2.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 47.175 6.13 8.321
2 ©60.04 11.12 5.665

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 60.04 Tc (MIN.) = 11.12

TOTAL AREA{ACRES} = 2%.70

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3015.00 = 1735.00 FEET.
9
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FLOW PROCESS FROM NCDE 3015.00 TO NODE 3019.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 474 .00 DOWNSTREAM (FEET) = 473.00
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

DEPTH QOF FLOW IN 30.0 INCH PIPE IS 24.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.28 '

ESTIMATED PIPE DIAMETER({INCH}) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.04

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 11.16

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 301%.00 = 1775.00 FEET.
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FLOW PROCESS FROM NODE 3019.00 TO NODE 3019.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREEM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.16

RAINFALL INTENSITY(INCH/HR) = 5.65

TOTAL STREAM AREA (ACRES) = 29.70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 60.04
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FLOW PROCESS FROM NODE 3020.00 TO NODE 3021.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 645.00

DOWNSTREAM ELEVATION (FEET) = 590.00

ELEVATION DIFFERENCE(FEET) = 55.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATIO
100 YEAR RAINFALIL INTENSITY (INCH/HOUR} = 7.865

SUBAREA RUNOFF (CFS} = 0.47

TOTAL AREA{ACRES) = 0.20 TOTAL RUNOFF (CFS)} .= 0.47
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FLOW PROCESS FROM NODE 3021.00 TO NODE 3022.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<’
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 590.00 DOWNSTREAM(FEET) = 482.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 580.00 CHANNEL SLOPE = (.1862
CHANNEL BASE (FEET) = 10.00 “"Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 6.024

*JSER SPECIFIED (SUBARER) :
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USER-SPECIFIED RUNOFF CQEFFICIENT = .3000

$.C.8. CURVE NUMBER (AMC II)} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.66

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.83

AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME{MIN.) = 3.42
Tc{MIN.) = 10.11

SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 2.35
AREA-AVERAGE RUNQFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 1.50 ) PEAK FLOW RATE (CFS) = 2.71
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH({FEET) = 0.08 FLOW VELOCITY{FEET/SEC.)} = 3.37

LONGEST FLOWPATH FRCM NODE 3020.00 TO NODE 3022.00 = €80.00 FEET.
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FLOW PROCESS FROM NODE 3022.00 TO NODE 3019.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<c<

ELEVATION DATA: UPSTREAM(FEET) = 482.00 DOWNSTREAM (FEET) = 473.00
FLOW LENGTH(FEET) = 240.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 7.70

ESTIMATED PIPE DIAMETER (INCH}) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.71

PIPE TRAVEL TIME(MIN.) = 0.52 Tc (MIN.) = 10.63

LONGEST FLOWPATH FROM NODE 3020.00 TO NODE 3019.00 = 920.00 FEET.

IR A SRR R R RS R RS RS Rl a Rl A i i R i it il it AR st xRl R LR

FLOW PRCCESS FROM NODE 3015.00 TO NODE 31019.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.63

RAINFALL INTENSITY (INCH/HR) = 5.83

TOTAL STREAM AREA (ACRES) = 1.50

PEAK FLOW RATE{CFS) AT CONFLUENCE = 2.71

** CONFLUENCE DATA **

STREAM RUNOFF T INTENSITY =~  AREA
NUMBER (CFS) (MIN.) { INCH/HOUR) {ACRE)
1 60.04 11.16 5.650 29.70
2 2.71 10.63 5.833 1.50 ’

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.) {INCH/HOUR)
1 60.87 10.63 5.833
2 62.67 11.16 5.650
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 62.67 Tc (MIN.} = 11.16
TOTAL AREA (ACRES) = 31.20
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3019.00 = 1775.00 FEET.
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FLOW PROCESS FROM NODE 3019.00 TO NODE 3023.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM{FEET} = 473.00 DOWNSTREAM(FEET) = 457.00
FLOW LENGTH(FEET) = 300.00 MANNING'S N = (¢.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.37

ESTIMATED PIPE DIAMETER{INCH) = 27.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 62.67
PIPE TRAVEL TIME (MIN.} = 0.26 Tc{(MIN.) = 11.42
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3023.00 = 2075.00 FEET.

IR R EEE R R RS SRR RS RS ES R RS AR REEA RS XSS R R s R R AR SRR R AR st R k&

FLOW PROCESS FROM NODE 3023.00 TO NODE 3023.00 IS CODE = 1

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

B 3 R 2 -

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.42

RAINFALL INTENSITY (INCH/HR) 5.57
TOTAL STREAM AREA (ACRES) = 31.20
PEAK FLOW RATE (CFS) AT CONFLUENCE = 62.67
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FLOW PROCESS FROM NODE 3024.00 TC NODE 3025.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6100
§.C.8. CURVE NUMBER {AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION (FEET) = 478.50
DOWNSTREAM ELEVATION (FEET) = 475.50
ELEVATION DIFFERENCE (FEET) = 3.00
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 4.543
100 YEAR RAINFALL INTENSITY(INCH/HQUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF {CFS) = 2.31
TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF (CFS} = 2.31

R EEEE LR A XS LR SR RS ES R R AR R XARSS R R R R R R R A R R A st AR SRR R RS S

FLOW PROCESS FROM NODE 3025.00 TO NODE 3026.00 IS CODE = 62

»>5>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>>>> ({STREET TABLE SECTION # 1 USED)<<<<x<
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UPSTREAM ELEVATION (FEET) = 475.50 DOWNSTREAM ELEVATION (FEET) = 458.00

STREET LENGTH{FEET} = 370.00 CURB HEIGHT {INCHES) = 6.0
STREET HALFWIDTH({FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBRERK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.02¢

OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of -Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.38
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.30
HALFSTREET FLOOD WIDTH (FEET) = 9.57
AVERAGE FLOW VELOCITY{FEET/SEC.} = 4.68
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.39
STREET FLOW TRAVEL TIME{MIN.) = 1.32 Tc (MIN.) = 5.8B6
100 YEAR RAINFALL INTENSITY {(INCH/HOUR) = 8.562
*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
$.C.8. CURVE NUMBER (BAMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.610
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 14.10
TOTAL AREA(ACRES) = 3.10 PEAK FLOW RATE(CFS) = 16.19

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOCD WIDTH(FEET) = 11.99

FLOW VELOCITY{(FEET/SEC.} = 5.31 DEPTH*VELOCITY (FT*FT/SEC.) = 1.83
LONGEST FLOWPATH FROM NODE 3024.00 TO NODE 3026.00 = 440.00 FEET.
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FLOW PROCESS FROM NODE 3026.00 TO NODE 3023.00 IS8 CODE = 31
»>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>53>3UUSING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 458.00 DOWNSTREAM(FEET) = 457.00
FLOW LENGTH(FEET) = 75.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.20

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 16.19

PIPE TRAVEL TIME(MIN.) = 0.15 Tc (MIN.) = 6.01

LONGEST FLOWPATH FROM NODE 3024.00 TO NODE. 3023.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 3023.00 TC NODE 3023.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>»>>5>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 6.01
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RAINFALL INTENSITY (INCH/HR) = 8.42

TOTAL STREAM AREA(ACRES) = 3.10

PEAK FLOW RATE{CFS} AT CONFLUENCE = 16.19

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMEBER (CFS}) {MIN.} {INCH/HOUR) (ACRE)
1 62.67 11.42 5.567 31.20
2 16.19 6.01 8.421 3.10

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FCRMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) {INCH/HOUR)
1 57.62 6.01 8.421
2 73.37 11.42 5.567

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS} = 73.37 Te (MIN.) = 11.42
TOTAL AREA{ACRES) = 34.30
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3023.00 = 2075.00 FEET.
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FLOW PROCESS FROM NODE 3023.00 TO NODE 3023.10 IS CODE = 31
>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

ELEVATION DATA: UPSTREAM(FEET) = 457.00 DOWNSTREAM (FEET) = 433.00
FLOW LENGTH (FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELQCITY (FEET/SEC.) = 24.67

ESTIMATED PIPE DIAMETER (INCH) = 27.00 "NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 73.37

PIPE TRAVEL TIME(MIN.) = 0.18 Tc (MIN.) = 11.60

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3023.10 = 2345.00 FEET.

P A2 A2 XSS XSS S RXER LR RAREERR RS R RS X R R RS AR R AR AR R At R RE RS

FLOW PROCESS FROM NODE 3023.10 TO NODE 3043.70 IS CODE = 51
>>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 433.00 DOWNSTREAM(FEET) = 431.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 170.00 CHANNEL SLOPE = 0.0118
CHANNEL BASE (FEET) = 50.00 nZ" FACTOR = 10.000
MANNING'S FACTOR = 0.045 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 5.165

*JSER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3500

$.C.S. CURVE NUMBER (AMC II} = ¢

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 74.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 2.31
AVERAGE FLOW DEPTH(FEET) = 0.58 TRAVEL TIME (MIN.) = 1.23
Te{MIN.} = 12.83
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SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.27
AREA-AVERAGE RUNOFF COEFFICIENT = 0.37¢
TOTAL AREA (ACRES) = 35.00 PERK FLOW RATE(CFS) = 73.37

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET) = 0.57 FLOW VELOCITY (FEET/SEC.) = 2.31 )
LONGEST FLOWPATH FROM NODE 3000.00 TC NODE 3043.70 = 2515.00 FEET.

LA A AR SRR SRS S RS2SRttt A i 2 i xR R RR R AR XS ERARRRERRRR R R & X2 1

FLOW PROCESS FROM NODE 3042.70 TO NODE 3043.70 IS CODE = 10
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FLOW PROCESS FROM NODE 3003.00 TO NODE 3004.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.5. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 827.00

DOWNSTREAM ELEVATION (FEET} = 810.00

ELEVATION DIFFERENCE (FEET} = 17.0¢0

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
100 YERR RAINFALL INTENSITY (INCH/HOUR} = 7.865

SUBAREA RUNOFF (CFS) = 0.47

-TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FLOW PROCESS FROM NODE 3004.00 TO NODE 3005.00 IS CODE 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<«<

ELEVATION DATA: UPSTREAM(FEET) = 810.00 DOWNSTREAM{FEET) = 540.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 928.00 CHANNEL SLOPE = (.2909
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.379
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER {(AMC II) = )
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 6.03
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN.) = 2.5¢6
Tc({MIN.) = .25
SUBABREAR AREA(ACRES} =. 8.60 SUBAREA RUNCFF (CFS) = l6.46
AREA~-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = ' 8.80 PEAK FLOW RATE (CFS} = 16.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.21 FLOW VELOCITY (FEET/SEC.) = 7.74
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3005.00 = 1028.00 FEET.
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FLOW PROCESS FROM NCDE 3005.00 TO NODE 3028.00 IS COPE = 51
>>>>»>COMPUTE TRAPEZQIDAL CHANNEL FLOW<<<<<
>>>>»>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 540.00 DOWNSTREAM (FEET) = 480.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET} = 20.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.781

*USER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS} = 25.25

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.} = 5.46
AVERAGE FLOW DEPTH(FEET) = 0.23 TRAVEL TIME(MIN.} = 1.53

Tc (MIN.) = 10.77

SUBAREA AREA(ACRES) = 9.70 SUBAREA RUNOFF (CFS) = 16.82
AREA-AVERAGE RUNCFF CCEFFICIENT = 0.300

TOTAL AREA (ACRES) = 18.50 PEAK FLOW RATE(CFS} = 32.09
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.26 FLOW VELOCITY (FEET/SEC.) = 5.92

LONGEST FLOWPATH FROM NODE 3003.00 TO NCODE 3028.00 = 1528.00 FEET. .
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FLOW PROCESS FROM NODE 3028.00 TO NODE 3033.00 IS CODE = 31

>>>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 480.00 DOWNSTREAM(FEET) = 474 .00
FLOW LENGTH (FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.91

ESTIMATED PIPE DIAMETER (INCH) = 21.00 NUMBER OF PIPES = i
PIPE-FLOW (CFS) = 32.09

PIPE TRAVEL TIME(MIN.) = 0.13 Tc (MIN.) = 10.90

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3033.00 = 1648.00 FEET.
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FLOW PROCESS FROM NODE 3033.00 TO NODE 3033.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<«<

R P R - ) i R R R R

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.90
RAINFALL INTENSITY (INCH/HR}) = 5.74
TOTAL STREAM AREA (ACRES} = 18.50
PEAK FLOW RATE(CFS)} AT CONFLUENCE = 32.09
FZ 22 S RS R R RS AR R R R R R R SRR SRRt Rl R sl sttt it s Rl i kg
FLOW PROCESS FROM NODE  3032.00 TO NODE 3035.00 IS CODE = 21
16
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»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
§.C.S5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET} = 85.00
UPSTREAM ELEVATION (FEET) = 495.00
DOWNSTREAM ELEVATION (FEET) 491.00
ELEVATION DIFFERENCE (FEET) = 4.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.853
100 YEAR RAINFALL INTENSITY (INCH/HOUR} 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.74
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.74
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FLOW PROCESS FROM NODE 3035.00 TO NODE 3033.00 IS CODE = 62
»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<«
»>>>>> (STREET TABLE SECTION # 1 USED)<<<<x<

UPSTREAM ELEVATION(FEET) = 4951.00 DOWNSTREAM ELEVATION({FEET}) = 457.00
STREET LENGTH (FEET) = 3150.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL{DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 6.97
STREETFLCOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 7.18
AVERAGE FLOW VELOCITY {FEET/SEC.) = 5.79
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.44
STREET FLOW TRAVEL TIME (MIN.) = 1.01 Tc(MIN.) = 5.86
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.562
*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
S.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOQFF COEFFICIENT = 0.610
SUBAREA AREA {(ACRES) = 2.00 SUBAREA RUNOFF (CFS) = 10.45
TOTAL AREA (ACRES) = 2.30 PERK FLOW RATE{(CFS) = 12.01

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.29 HALFSTREET FLOOD WIDTH{FEET) = 9.10

FLOW VELOCITY (FEET/SEC.} = 6.56 DEPTH*VELOCITY (FT*FT/SEC.} = 1.88
LONGEST FLOWPATH FROM NODE 3032.00 TO NODE 3033.00 = 435.00 FEET.
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FLOW PROCESS FROM NODE 3033.00 TO NODE 3033.00 IS CODE = i
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION({MIN.) = 5.86
RAINFALL INTENSITY (INCH/HR) = 8.5¢6
TOTAL STREAM AREA (ACRES) = 2.30
PEAK FLOW RATE (CFS} AT CONFLUENCE = 12.01

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER {CFS) {MIN.) { INCH/HOUR) (ACRE)

: 1 32.09 10.90 5.738 18.50
2 12.01 5.86 8.562 2.30

RAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS} (MIN.) {INCH/HOUR)
1 29.26 5.86 8.562
2 40.14 10.90 5.738

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS} = 40.14 Tc{MIN.) = 10.90
TOTAL AREA (ACRES) = 20.80
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3033.00 = 1648.00 FEET.
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FLOW PROCESS FROM NODE 3033.00 TOC NODE 3036.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERAc<<<<«
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

ELEVATION DATA: UPSTREAM (FEET) = 457.00 DOWNSTREAM(FEET) = 441.00
FLOW LENGTH (FEET) = 250.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.}) = 18.91

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 40.14

PIPE TRAVEL TIME(MIN.) = 0.22 Te(MIN.}) = 11.12

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3036.00 = 18B98.00 FEET.
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FLOW PROCESS FROM NODE 3036.00 TO NODE 3036.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.12

RAINFALL INTENSITY (INCH/HR) = 5.66

TOTAL STREAM AREA{ACRES) = 20.80

PERK FLOW RATE (CFS) AT CONFLUENCE = 40.14
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FLOW PROCESS FROM NODE 31037.00 TO NODE 3038.00 IS CODE = 21

*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6200

§.C.S. CURVE NUMBER {AMC II} = 0

INITIAL SUBAREA FLOW-LENGTH(FEET} = 100.00
UPSTREAM ELEVATION (FEET) = 474.00
DOWNSTREAM ELEVATION {(FEET) = 460.50
ELEVATION DIFFERENCE (FEET) .= 13.50

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 4.011
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.18
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.18

X RS RS EEER AR RER SRS 2 AR SRR R AR R R AR R R R ARl n R LR RS

FLOW PROCESS FROM NODE 3038.00 TO NODE 3036.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION{(FEET) = 460.50 DOWNSTREAM ELEVATION (FEET) = 441.00
STREET LENGTH(FEET} = 150.00 CURB HEIGHT {INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb} = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.53
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH{(FEET} = 4.79
AVERAGE FLOW VELOCITY (FEET/SEC.} = 5.5¢9
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.12
STREET FLOW TRAVEL TIME(MIN.) = - 0.45 Tc (MIN.) = 4.46
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6200

§.C.8. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.620

SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNCFF (CFS} = 4.70
TOTAL AREA{ACRES) = 1.00 PEAK FLOW RATE({CFS) = 5.88

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.23 HALFSTREET FLOOD WIDTH({FEET) = 6.18
FLOW VELOCITY (FEET/SEC.) = 6.28 DEPTH*VELOCITY (FT*FT/SEC.) = 1.44
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LONGEST FLOWPATH FROM NODE 3037.00 TO NODE 3036.00 = 250.00 FEET.
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FLOW PROCESS FRCM NODE 3036.00 TO NODE 3036.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<«
TOTAL, NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.46
RAINFALL INTENSITY (INCH/HR) = 9.49
TOTAL STREAM AREA(ACRES) = 1.00
PEAK FLOW RATE{(CFS) AT CONFLUENCE = 5.88
** CONFLUENCE DATA **
STREAM RUNQFF Tc INTENSITY AREA
NUMBER (CF8) {MIN.} { INCH/HOUR) {ACRE)

1 40.14 11.12 5.664 20.80

2 5.88 4.46 9.485 1.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS} {MIN.) (INCH/HOUR)

1 29.85 4 .46 9,435

2 43.65 11.12 5.664
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 43.65 Tc (MIN.) = 11.12
TOTAL AREA (ACRES) = 21.80
LONGEST FLOWPATH FROM NCDE 3003.00 TO NODE 3036.00 = 1898.00 FEET.

Ak hkhkhkhk kA hkhr Ak kb kA A A rhAhrhhhkhkhdrhhbdhhhbhhrrhhddhhhbhkhdhkdhrrrrrhrtihd

FLOW PROCESS FROM NODE 3036.00 TO NODE 3027.00 IS CODE = 31

»>»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM({FEET) = 441.00 DOWNSTREAM(FEET) = 439.00
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.51

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER CF PIPES = 1
PIPE-FLOW (CFS) = 43.65

PIPE TRAVEL TIME(MIN.) = 0.35 Tc(MIN.}) = 11.47

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3027.00 = 2098.00 FEET.
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FLOW PROCESS FROM NODE 3027.00 TO NODE 3042.00 IS CODE = 31
'>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

20
J:\15956\Hydro\Hydraunlics\Hydrology\RationalMethod\Post_Project_100-yr\Basin_30000MW_3K100.doc



FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.} = §.51 .

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.65

PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.) = 11.64

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3042.00 = 2198.00 FEET.
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FLOW PROCESS FROM NODE 3042.00 TO NODE 3042.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.64
RAINFALL INTENSITY(INCH/HR) = 5.50

TOTAL STREAM AREA (ACRES) = 21.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 43.65
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FLOW PROCESS FROM NODE 3040.00 TO NODE 3041.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6100
§.C.5. CURVE NUMBER (AMC II} = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREEM ELEVATION(FEET} = 476.50
DOWNSTREAM ELEVATION (FEET) = 446.50
ELEVATION DIFFERENCE(FEET) = 30.00

SUBAREA OVERLAND TIME OF FLOW(MIN.)} = 4.094
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREAR RUNOFF (CFS) = 1.74
TOTAL AREA (ACRES]} = G.30 TOTAL RUNOFF (CFS) = 1.74
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FLOW PROCESS FROM NODE 3041.00 TOC NODE 3042.00 IS CODE = 62
»>>>»3>>»COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<«<<«<«
»>>>>> (STREET TABLE SECTION # 1 USED) <<<<«

UPSTREAM ELEVATION (FEET) = 446.50 DOWNSTREAM ELEVATION (FEET) = 433.00
STREET LENGTH (FEET} = 325,00 CURB HEIGHT (INCHES) = 6.0 :
STREET HALFWIDTH (FEET) = 30.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0,020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL{DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 6.13
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.27
HALFSTREET FLOOD WIDTH(FEET) = 8.17
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.06
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.09
STREET FLOW TRAVEL TIME (MIN.)} = 1.33 Te {MIN.) = 5.43
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.9597
*USER .SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100
S.C.8. CURVE NUMBER ({(AMC II} = 0
_AREA-AVERAGE RUNOFF COEFFICIENT = 0.610
SUBAREA AREA({ACRES} = 1.60 SUBAREA RUNOFF (CFS) = 8.78
TOTAL AREA (ACRES) = 1.90 PEAK FLOW RATE{CFS) = 10.43

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.27
FLOW VELOCITY (FEET/SEC.) = 4.57 DEPTH*VELOCITY (FT*FT/SEC.) = 1.42
LONGEST FLOWPATH FROM NODE 3040.00 TO NODE 3042.00 = 425.00 FEET.

khkhkkkhkkhkhkdkhhkdkhkdkhdhdkhddrhhrdhhrhhrhtdrhkhrhhhbhhhrddhrddrhrhhkdehhhhdhhhhhhddhhhddokx

FLOW PROCESS FRCM NODE 3042.00 TO NODE 3042.00 IS CODE 1

>>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>5>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<«<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.43

RAINFALL INTENSITY (INCH/HR) = 9.00

TOTAL STREAM AREA (ACRES) = 1.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.43

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)
1 43.65 11.64 5.498 21.80
2 10.43 5.43 8.997 1.90

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIC
CCONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER {CF8) {MIN.} {INCH/HOUR}
i 37.10 5.43 8.997
2 50.02 11.64 5.498

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 50.02 Tc (MIN.) = 11.64

TOTAL AREA (ACRES) = 23.70

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3042.00 = 2198.00 FEET.

ARk kR AT A A TR AR A Ak bk d kbbb rrhrrrhhdhdhbddbbdrdrhbhdddrbdrdhdbdhrhkdrdhdidheddddhin

FLCOW PROCESS FRCM NODE 3042.00 TO NODE 2025.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
5>>>5>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<c<

ELEVATION DATA: UPSTREAM(FEET) = 438.00 DOWNSTREAM(FEET)} = 436.00
FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 27.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.63

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 50.02

PIPE TRAVEL TIME (MIN.) = 0.35 ‘T¢(MIN.) = 11.99

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 2025.00 = 2398.00 FEET.
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FLOW PROCESS FROM NODE 3042.50 TC NODE 3042.50 IS CCDE = 10
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FLOW PROCESS FROM NODE 1008.00 TO NODE 1005.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .5000¢

§.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATICN (FEET) = 488.00

DOWNSTREAM ELEVATION (FEET) = 483.50

ELEVATION DIFFERENCE (FEET) = 4.50

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 2.167

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 98.75

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Te¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR} 9.485
NOTE: RAINFALL INTENSITY IS BASED ON T¢ = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.71
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS} = 1.71
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FLOW PROCESS FROM NODE 1009.00 TO NODE 101¢.00 IS CODE = 62

»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARERc<<<e
>»>»>> (STREET TABLE SECTION # 1 USED) <<<<<

UPSTREAM ELEVATION(FEET) = 483.50 DOWNSTREAM ELEVATION(FEET) = 465.00
STREET LENGTH{FEET) = 500.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL{DECIMAL) = (0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb} = 0.0150
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*

*

*

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.83
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28
HALFSTREET FLOOD WIDTH({FEET) = 8.84
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.94
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.11
STREET FLOW TRAVEL TIME(MIN.) = 2.12 Te (MIN.} = 4.28

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON T¢ = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNCFF COEFFICIENT = .39000

]

8.C.S. CURVE NUMBER {(AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.500

SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF (CFS} = 10.24

TOTAL AREA (ACRES) = 1.40 PEARK FLOW RATE(CFS) = 11.95
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH (FEET) = 11.13

FLOW VELOCITY (FEET/SEC.} = 4.51 DEPTH*VELOCITY (FT*FT/SEC.) = 1.48
LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 1010.00 = . 600.00 FEET.
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FLOW PROCESS FROM NODE 1010.00 TO NODE 2028.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 465.00 DOWNSTREAM (FEET) = 442.00
FLOW LENGTH (FEET) = 360.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER{INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.07

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.95%

PIPE TRAVEL TIME (MIN.) = 0.43 Tc (MIN.) = 4.71

LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 2028.00 = 960.00 FEET.

AT EYET SRR RS REE RE R R R SRR SRR R TSRS R R AR RRRREE Rl RRE R R RS S

FLOW PROCESS FROM NODE 2028.00 TO NODE 2028.00 Is CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.71

RAINFALL INTENSITY (INCH/HR) = 9.49

TOTAL STREAM AREA (ACRES) = 1.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.95
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FLOW PROCESS FROM NODE 2026.00 TO NODE 2027.00 IS CODE = 21

*USER SPECIFIED {SUBAREA) :
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USER-SPECIFIED RUNCFF COEFFICIENT = .9000

§.C.8. CURVE NUMBER {AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH{(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 471.00
DOWNSTREAM ELEVATICN (FEET) = 464.00
ELEVATION DIFFERENCE {(FEET) = 7.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.882
100 YEAR RAINFALL INTENSITY {INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.71
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.71

****************************i’*****************************‘******************

FLOW PROCESS FROM NODE 2027.00 TO NODE 2028.00 IS CODE = 62
»»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>> (STREET TABLE SECTION # 1 USED) <<<<<

UPSTREAM ELEVATION(FEET) = 464.00 DOWNSTREAM ELEVATICN(FEET) = 442.00
STREET LENGTH{FEET) = 260.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH({FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

QUTSIDE STREET CROSSFALL (DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL} = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTICN FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.27
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22
HALFSTREET FLOOD WIDTH(FEET) = 5.92
AVERAGE FLOW VELQCITY (FEET/SEC.) = 4.89
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.08
STREET FLOW TRAVEL TIME (MIN.} = 0.89 Tc¢(MIN.) = 2.77
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREA AREA{ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 5.12
TOTAL AREA (ACRES) = 0.80 PEAK FLOW RATE(CFS) = 6.83

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 7.38
FLOW VELOCITY (FEET/SEC.} = 5.42 DEPTH*VELOCITY (FT*FT/SEC.) = 1.37
LONGEST FLOWPATH FROM NODE 2026.00 TOC NODE 2028.00 = 360.00 FEET.
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FLOW PROCESS FROM NODE 2028.00 TO NODE 2028.00 Is CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBEh OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 2.77
RAINFALL INTENSITY {(INCH/HR) = 9.495
TOTAL STREAM AREA (ACRES) = 0.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.83

** CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
'"NUMBER (CFS) (MIN.} {INCH/HOUR) {ACRE)
1 11.85 4.71 9.485 1.40
2 6.83 2.77 9.485 0.80

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS} (MIN.) (INCH/HOUR)
1 13.85 2.77 9.485
2 18.78 4.71 9.485

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PERK FLOW RATE(CFS) = 18.78 Tc (MIN.) = 4.71
TOTAL AREA (ACRES) = 2.20
LONGEST FLOWPATH FROM NQDE 1008.00 TO NODE 2028.00 = 960.00 FEET.
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FLOW.PROCESS FROM NODE 2028.00 TO NODE 2025.00 IS CODE = 31
>»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET} = 442.00 DOWNSTREAM (FEET) = 436.00
FLOW LENGTH (FEET) = 125.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.91

ESTIMATED PIPE DIAMETER{INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 18.78

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 4.86

LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 2025.00 = 1085.00 FEET.
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FLOW PROCESS FROM NODE 3042.50 TO NODE 3042.50 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (LCRE}
1 18.78 4.86 9.485 2.20
LONGEST FLOWPATH FROM NODE 1008.00 TO NCDE 3042.50 = 1085.00 FEET.

*+ MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNQFF Tc INTENSITY AREA
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NUMBER {CFS) (MIN.) {INCH/HOUR) {ACRE}
1 50.02 11.99 5.395 23.70
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3042.50 = 2398.00 FEET.

** PEAK FLOW RATE TABLE *=*

STREAM RUNOFF T¢ INTENSITY
NUMBER (CFS5} (MIN.} {INCH/HOUR)
1 39.05 4,86 9.485
2 €0.70 11.99% 5.395

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 60.70 Tc (MIN.)
TOTAL AREA (ACRES) = 25.90

11.99
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FLOW PROCESS FROM NODE 3042.50 TO NODE 3042.50 IS CODE = 12

>»>>>>CLEAR MEMORY BANK # 2 <<<<<

EE T Rt P R P P L R S T
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FLOW PROCESS FROM NODE 2025.00 TO NODE 3042.50 IS CODE = 31

>>>3>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARREA<<<<«
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 436.00 DOWNSTREAM (FEET) = 433.00
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 20.31

ESTIMATED PIPE DIAMETER{INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.70

PIPE TRAVEL TIME(MIN.) = 0.04  Tc(MIN.) = 12.03

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3042.50 = 2448.00 FEET.
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FLOW PROCESS FROM NODE 3042.50 TO NODE 3043.70 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<x<
>»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

e E T T P T R T - SR P - R T P

ELEVATION DATA: UPSTREAM(FEET) = 433.00 DOWNSTREAM(FEET) = 431.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0100
CHANNEL BASE (FEET) = 50.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.045 MAXIMUM DEPTH (FEET) = 10.00

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 4.962

*JSER SPECIFIED (SUBAREA) :
USER~-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 61.31

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.05
AVERAGE FLOW DEPTH{FEET} = 0.54 TRAVEL TIME (MIN.) = 1.62
Tc(MIN.} = 13.65

SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.22
AREA-AVERAGE RUNOFF COEFFICIENT = 0.412 ,

TOTAL AREA{ACRES) = 26.60 PEAK FLOW RATE(CFS) = 60.70
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.54 FLOW VELOCITY (FEET/SEC.) = 2.04
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3043.70 = 2648.00 FEET.

I R R R A 2222223222222 2 XXX XS 22X 222X R At ol b sty st

FLOW PROCESS FROM NODE 3043.70 TO NODE 3043.70 Is CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNCFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) { INCH/HOUR) (ACRE)
1 60.70 13.65 4.962 26.60

LONGEST FLOWPATH FROM NODE 3003.00 TC NODE 3043.70 2648.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. } {INCH/HOUR) (ACRE)
1 73.37 12.83 .5.165 35.00

LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3043.70 2515.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) {MIN.) { INCH/HOUR)
1 130.42 12.83 5.165
2 131.19 13.65 4.962

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE({CFS) = 131.19 Tc (MIN.) = 13.65
TOTAL AREA{ACRES)} = 61.60
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FLOW PROCESS FROM NODE 3043.70 TO NODE 3043.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 429.00 DOWNSTREAM(FEET) = 427.00
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.00

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 131.19

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 13.76

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3043.00 = 2748.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) 61.60 TC{(MIN.) = 13.76

PEAK FLOW RATE (CFS) = 131.19

END OF RATIONAL METHOD ANALYSIS
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" Drainage Basin 4000

T IIT-1W:opiReports/15956.007
. 4209
Revised 8-18-09

 Prepared By: . - ,
Rick Engineering Company — Water Resources Division
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTRCL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, Califormnia 92110
619-291-0707 Fax 619-291-4165

s odede sk de A de ok ke ke de ok ke sk ok ok ke ok ok kb ke ok ok DESCRIPTION OF STUDY **kdkkdkdkhdr XA A XXX EA AT LA AN

* MEADOWOOD J-15956 July 2009
* 100-yr Post-project {on-site)

* Drainage Basin 4000
IE R R EE R EE R R R SR SR SRS R R AR RS R SRR R AR R X R RS RRRR XSl Rl R LSRR

FILE NAME: MW_4K100.DAT
TIME/DATE OF STUDY: 12:14 07/13/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.50
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATICONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CUREB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NG. {(FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT} (FT) (n)
1 30.0 20.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = -0.10 FEET
as {(Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity} Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

[E S SRR E R R RS RS E R RS ER RS RRREERREEERREERERRRLLEERERERllRtRR A RR SRR RS SRR RS

FLOW PROCESS FROM NODE 4000.00 TO NODE -4001.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER~-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.8. CURVE NUMBER {(AMC II) = o
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 462.50

DOWNSTREAM ELEVATION{(FEET} = 437.00

ELEVATION DIFFERENCE (FEET) = 25.50

SUBAREA OVERLAND TIME OF FLOW(MIN.)} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS} = 0.47

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS} = 0.47

LA RS SRR SRS RS RSl Rl Al Al A R sl AR SRl R R

FLOW PROCESS FROM NODE 4001.00 TO NODE 4002.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBARER {EXISTING ELEMENT} <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 437.00 DOWNSTREAM(FEET) = 350.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 700.00 CHANNEL SLOPE = 0.0671
CHANNEL BASE (FEET)} = 10.00 . "Z" FACTOR = 2.000
MANNING'S FACTCR = (.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.630

*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 3.08

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2,57
AVERAGE FLOW DEPTH (FEET} = 0.12 TRAVEL TIME(MIN.)} = 4.54
Tc{MIN.) = 11.22

SUBAREA AREA (ACRES) = 3.00 SUBAREA RUNOFF {CFS) = 5.07
AREA-AVERAGE RUNOFF CCEFFICIENT = 0.300

TOTAL AREA (ACRES) = - 3.20 PEAK FLOW RATE (CFS) = 5.40
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 3.21

LONGEST FLOWPATH FROM NODE 4000.00 TO NODE 4002.00 = 800.00 FEET.
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FLOW PROCESS FROM NODE 4002.00 TO NODE 4002.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING CCMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 390.00 DOWNSTREAM(FEET) = 384.00
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 15.40

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 5.40

PIPE TRAVEL TIME{MIN.) = 0.04 Tc(MIN.) = 11.27

LONGEST FLOWPATH FROM NODE 4000.00 TO NODE 4002.10 = 840.00 FEET.
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FLOW PROCESS FROM NODE 4002.10 TO NODE 4003.50 IS CODE = 51

>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 384.00 DOWNSTREAM(FEET) = 383.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 80.00 CHANNEL SLOPE = 0.0125
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.045 MAXIMUM DEPTH(FEET) = 10.00

CHANNEL FLOW THRU SUBAREA{CFS) = 5.40

FLOW VELOCITY (FEET/SEC.) = 1.05 FLOW DEPTH(FEET) = 0.186

TRAVEL TIME(MIN.)} = 1.27 Tc(MIN.) = 12.54 :

LONGEST FLOWPATH FRCOM NODE 4000.00 TO NODE 4003.50 = 920.00 FEET.
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FLOW PRCCESS FROM NODE 4002.10 TO NODE 4002.10 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.}) = 12.54
RAINFALL INTENSITY (INCH/HR) = 5.24
TOTAL STREAM AREA (ACRES) = 3.20
PEAK FLOW RATE(CFS} AT CONFLUENCE = 5.40
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FLOW PROCESS FROM NODE 4004 .00 TO NODE 4005.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6200

S.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 455.00
DOWNSTREAM ELEVATION (FEET) = 442 .50
ELEVATION DIFFERENCE (FEET) = 12.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.011 :

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY {(INCH/HOUR) $.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5~MINUTE.

SUBAREA RUNOFF {CFS) = 1.76

TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = i.76
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FLOW PROCESS FROM NODE 4005.00 TC NODE 4003.00 IS CODE = 62

»>>>»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED}<<<<c

UPSTREAM ELEVATION(FEET) = 442.50 DOWNSTREAM ELEVATION(FEET) = 383.00
STREET LENGTH (FEET) = 800.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 30.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
3
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Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb} = 0.0150

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.06
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH{FEET) = 11.68
AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.57
PRODUCT OF DEPTH&VELQCITY (FT*FT/SEC.) = 2.22
STREET FLOW TRAVEL TIME(MIN.) = 2.03 Tc{MIN.) = 6.04
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.337

*JSER SPECIFIED (SUBAREA} :

USER-SPECIFIED RUNOFF COEFFICIENT = .6200

$.C.5. CURVE NUMBER (AMC II) = o]

AREA-AVERAGE RUNOFF COEFFICIENT = 0.620

SUBAREA AREA (ACRES) = 6.60 SUBAREA RUNOFF (CF5) = 34.36

TOTAL AREA (ACRES) = 6.90 PEAK FLOW RATE(CFS) = 35.92

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 15.04

FLOW VELOCITY (FEET/SEC.) = 7.65 DEPTH*VELOCITY(FT*FT/SEC.) = 3.10

LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4003.00 = 900.00 FEET.

khkhhkkkhkhkhkrdhkhkdhkdhhkhrhkrhrhhhdhhkbhkhaddkhrkrhkrrrhhbbrhrbrrhrrrhkrtrhhbthkrrtrhrhdrdhbhkrrtrrx

FLOW PROCESS FROM NODE 4003.00 TO NODE 4003.50 IS CODE = 31
>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED .PIPESIZE (NON-PRESSURE FLOW) <<c<<<
ELEVATION DATA: UPSTREAM(FEET) = 385.00 DOWNSTREAM{FEET) = 383.00
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY {(FEET/SEC.) = 11.77

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 35.92

PIPE TRAVEL TIME (MIN.) = 0.14 Tc{MIN.} = 6.18

LONGEST FLOWPATH FROM NODE 4004 .00 TO NODE  40032.50 = 1000.00 FEET.
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FLOW PROCESS FROM NODE 4003.50 TO NODE 4003.50 IS CODE = 1

>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREBMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 6.18
RAINFALL INTENSITY (INCH/HR) = 8.27
TOTAL STREAM AREA (ACRES) = 6.90
PEAK FLOW RATE {CFS) AT CONFLUENCE = 35.92
*+* CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) {MIN.) {INCH/HOUR) {ACRE)
1 5.40 12.54 5.242 3.20
2 35.92 6.18 8.272 6.90
4
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.) {INCH/HOUR}
1 38.58 6.18 8.272
2 28.17 12.54 5,242

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 38.58 Tc (MIN.) = 6.18
TOTAL AREA (ACRES) = 10.10
LONGEST FLOWPATH FRCM NODE 4004.00 TO NODE 4003.50 = 1000.00 FEET.
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FLOW PROCESS FROM NODE 4003.50 TO NODE 4006.00 IS CODE 31
>>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

Bt P P P P R Y v i ]

ELEVATION DATA: UPSTREAM (FEET) = 382.50 DOWNSTREAM(FEET) = 380.00
FLOW LENGTH({FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.80

ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = - 38.58

PIPE TRAVEL TIME{MIN.) = 0.36 Tc {MIN.) = 6.54

LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4006.00 = 1210.00 FEET.
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FLOW PROCESS FROM NODE 4006.00 TO NODE 4006.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.54

RAINFALL INTENSITY (INCH/HR) = 7.98

TOTAL STREAM AREA (ACRES) = 10.10 ,

PERK FLOW RATE(CFS) AT CONFLUENCE = 38.58
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FLOW PROCESS FROM NODE 4007.00 TO NODE 4008.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (AMC II) = o

INITIAL SUBAREA FLOW-LENGTH({FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 445.50

DOWNSTREAM ELEVATION (FEET) = 425.00

ELEVATION DIFFERENCE (FEET) = 20.50

SUBAREA OVERLAND TIME OF FLOW{MIN.)} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865

SUBAREA RUNOFF (CFS) = 0.47
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TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FLOW PROCESS FROM NODE 4008.00 TO NODE 4006.00 IS CODE = 51

»>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 425.00 DOWNSTREAM(FEET) = 381.00
CHANNEL LENGTH THRU SUBAREA{FEET) = 916.00 CHANNEL SLOPE = 0.0484
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 4.424

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .2800

8.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME CCMPUTED USING ESTIMATED FLOW(CFS) = 1.05

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 1.57
AVERAGE FLOW DEPTH(FEET} = 0.07 TRAVEL TIME{(MIN.) = 9.63
Tc{MIN.) = 16.31

SUBAREA ARER (ACRES) = 0.90 SUBAREA RUNOFF (CFS) = 1.11
AREA-AVERAGE RUNOFF COEFFICIENT = 0.284

TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE{CFS) = 1.38
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.08 FLOW VELOCITY (FEET/SEC.) = 1.72

LONGEST FLOWPATH FRCM NODE 4007.00 TO NODE 4006.00 = 1010.00 FEET.

LR SRR AR R R R R RS RS R R RS RN RS RRARR RS X AR R XA XY ERRRR 2R S

FLOW PROCESS FROM NODE 4006.00 TC NODE 4006.00 IS CODE = 1

»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 16.31

RAINFALL INTENSITY (INCH/HR) = 4.42

TOTAL STREAM AREA (ACRES) = 1.10

PEAK ‘FLOW RATE (CFS) AT CONFLUENCE = 1.38

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFs) {MIN.} {INCH/HOUR) (ACRE)
1 38.58 6€.54 7.978 10.10
2 1.38 16.31 4.424 1.10

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER , (CFs) {MIN.) {INCH/HOUR)
1 39.14 6.54 7.978
2 22.77 16.31 4.424

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
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PEAK FLOW RATE (CFS) = 39,14 Tc{MIN.) = 6.54
TOTAL AREA (ACRES) = 11.20
LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4006 .00 = 1210.00 FEET.

LA AR R EE Y Y YR LSRR RAE RS R RLEELEES R R R R R AR ERERRRERRR R R R R R R R R R R Rl R LR S

FLOW PROCESS FROM NODE 4006.00 TO NODE 4009.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<x
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 381.00 DOWNSTREAM(FEET) = 380.00
FLOW LENGTH (FEET) = 25.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.49

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 39.14
PIPE TRAVEL TIME(MIN.} = 0.03 Tc (MIN.)} = 6.57

1}

LONGEST FLOWPATH FROM NODE 4004 .00 TO NODE 400%9.00 1235.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES} = 11.2¢ TC{MIN.) = 6.57
PEAK FLOW RATE(CFS) = 39,14

END OF RATIONAL METHOD ANALYSIS
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 Drainage Basin 7000A

Prepared By: THTIW: cp Reports/15956.007

- Rick Engmeermg Company Water Resources D1v1310n . R o 4-2-09
: . R ' Revised 8-18-09
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
6195-291-0707 Fax 619-291-4165

khkhkhkdkhdkkkhkhkhkkhkhrkxkhhkxktxxd DESCRIPTION OF STUDY EX AR AA R AR A Ak hhkhkhhhkdhkitd

* MEADOWOOD J-15956 07/16/09
* 100-yr Post-project (on-site}

* Drainage Basin 7000
[ZEEXZEEEEEEEEES RS RESRRES R SRS AR R R R R R R R Rl R R R RS R EE R RS ERELER SRR SELSESSS]

FILE NAME: MW_7K10A.DAT
TIME/DATE QF STUDY: 10:37 07/20/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR} = 100.00

6-HOUR DURATION PRECIPITATICN (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FCR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) {FT) (FT) (FT) (n)

1 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as {(Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. ({(Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.~*

P R R R R R R R R 2 R 2 R 2 2R R T R T T T R

FLOW PROCESS FROM NODE 7000.00 TO NODE 7000.10 IS CODE = 21

*JSER SPECIFIED (SUBAREA)} :
USER-SPECIFIED RUNOFF COEFFICIENT = .4500
§.C.S. CURVE NUMBER (AMC II) = 0]
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREBM ELEVATION (FEET) = 758.00

DOWNSTREAM ELEVATICN{FEET)} = 748.00

ELEVATION DIFFERENCE (FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.431

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HQUR) = 8.992

SUBAREA RUNOFF (CFS) = 2.83

TOTAL AREA (ACRES) = 0.70 TOTAL RUNOFF (CFS) = 2.83

L EE R e R X R R T LR R R R E Y F R RS AR SRR RS SRR RN R R SRR R R RS LR

FLOW PROCESS FROM NODE 7000.10 TO NODE 7001.20 IS CODE = 62
>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>5>> {STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 748.00 DOWNSTREAM ELEVATION{(FEET) = 670.00
STREET LENGTH (FEET) = 700.00 CURE HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{(curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 5.15
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28
HALFSTREET FLOOD WIDTH(FEET) = 8.99
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.76
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.64
STREET FLOW TRAVEL TIME(MIN.) = 2.02 Tc(MIN.) = 7.46
100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 7.331
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.450

SUBAREA AREA (ACRES) = 1.40 SUBAREA RUNOFF (CFS} = 4.62

TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE(CF3) = 6.93
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.31 HALFSTREET FLQOD WIDTH(FEET) = 10.15

FLOW VELOCITY {(FEET/SEC.) = 6.20 DEPTH*VELOCITY (FT*FT/SEC.)} = 1.91
LONGEST FLOWPATH FROM NODE 7000.00 TC NODE 7001.20 = 800.00 FEET.

I P FEEEEE R R R R R E R R R R X RS R R A RE RS R R R RS YRR SRS R R R AR R ER R RS R R R AR R R RN R 8

FLOW PROCESS FROM NODE 7001.20 TO NODE 7001.20 IS CODE = 1

e a = = = e — e A e e A o E M — — — s omomom =

e - P P R R i - e e R ]
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 7.46
2
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RAINFALL _INTENSITY {INCH/HR) = 7.33
TOTAL STREAM AREA({ACRES) = 2.10
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.93

Ehkkk kAt bk hdkkrhrh bk hdhdhddh ok bk dhddhhhdhddddd ok didhddkhhddhkdkddddrdddkokdokdkddik

FLOW PROCESS FROM NODE 7001.00 TC NODE 7001.10 IS CODE = 21
>>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«

*UJSER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S§.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH({FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 760.00

DOWNSTREAM ELEVATION (FEET) = 730.00

ELEVATION DIFFERENCE (FEET) = 30.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.86S

SUBAREA RUNOFF (CFS) = 0.47

TOTAL AREA{ACRES} = 0.20 TOTAL RUNOFF (CFS) = 6.47

LA SRS AR RS RS R SRR R AR R R R RARRR RS sttt il sl sl il Xl i it st R R

FLOW PROCESS FROM NODE 7001.10 TO NODE 7001.20 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 670.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 200.00 CHANNEL SLOPE = 0.3000
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.05¢

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNQOFF COEFFICIENT = .3000

§.C.8. CURVE NUMBER (AMC II)} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 1.22

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 2.72

AVERAGE FLOW DEPTH({FEET} = 0.04 TRAVEL TIME (MIN.)} = 1.23
Tc{MIN.) = 7.91

SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.48
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES)} = 0.9¢ PEAK FLOW RATE (CFS) = 1.91
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.06 FLOW VELOCITY {FEET/SEC.) = 3.21

LONGEST FLOWPATH FROM NODE 7001.00 TO NODE 7001.20 = 300.00 FEET.

X R R R R R R R R R A R N R R R R A R R R

FLOW PROCESS FROM NODE 7001.20 TO NODE 7001.20 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 7.91
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RAINFALL INTENSITY (INCH/HR) = 7.06
TOTAL STREAM AREA{ACRES} = 0.90
PEAK FLOW RATE({CFS) AT CONFLUENCE = 1.91

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS} (MIN.) (INCH/HOUR) (ACRE}
1 6€.93 7.46 7.331 2.10
2 1.81 7.91 7.056 0.50

RAINFALL INTENSITY AND TIME QOF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNCFF Tc INTENSITY
NUMBER {CFS) {MIN.) {INCH/HOUR)}
1 8.72 7.46 7.331
2 8.57 7.91 7.056

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = B.72 Tc{MIN.) = 7.46
TOTAL AREA{ACRES) = 3.00
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7001.20 = 800.00 FEET.
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FLOW PROCESS FROM NODE 7001.20 TO NODE 7002.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 670.00 DOWNSTREAM (FEET)} = 620.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 170.00 CHANNEL SLOPE = 0.2941
CHANNEL BASE{FEET) = 32.00 "Z® FACTOR = 1.500
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY {(INCH/HOUR) = 7.148
*[JSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
5.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 9.55
AVERAGE FLOW DEPTH (FEET) = 0.32 TRAVEL TIME (MIN.)} = 0.30
Tc (MIN.) = 7.75 :
SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 4.07
AREA-AVERAGE RUNOFF COEFFICIENT = 0.364
TOTAL AREA (ACRES) = 4.90 PEAK FLOW RATE (CFS) = 12.76

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 FLOW VELOCITY(FEET/SEC.} = 10.15
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7002.00 = 870.00 FEET.

Ak dkdk ik kh kA kA AR A A A AT AT TN AE A I A AL AN A bbbk dbdhdh kbt hdrrhbhkrhhdd

FLOW PROCESS FROM NCDE 7002.00 TO NODE 7015.00 IS CODE = 31

>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<«<<<
»>55>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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FLOW LENGTH (FEET) = 320.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.8 INCHES

PIPE-FLOW VELOCITY{(FEET/SEC.) = 20.74

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 12.76

PIPE TRAVEL TIME (MIN.) = 0.26 Te (MIN.) = 8.01

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7015.00 = 1290.00 FEET.

P A s AR AR E TR A RS RS SR R R R SR RS RS SRS SRR R R LSRR R R &

FLOW PROCESS FROM NODE 7015.00 TO NODE 7015.00 IS CODE i

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.01

RAINFALL INTENSITY (INCH/HR) = 7.00

TOTAL STREAM AREA (ACRES) = 4.90

PEAK FLOW RATE (CFS}) AT CONFLUENCE = 12.76
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FLOW PROCESS FROM NODE 7004.00 TO NODE 7005.00 IS CODE = 21

*USER SPECIFIED (SUBARERA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

$.C.S. CURVE NUMBER (AMC II)} = ]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00

UPSTREAM ELEVATION (FEET) = 680.00

DOWNSTREAM ELEVATION (FEET) = 660.00

ELEVATICON DIFFERENCE (FEET) = 20.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.178

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY{(INCH/HOUR}) = 9.274

SUBAREA RUNOFF {CFS) = 0.56

TOTAL AREA{ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.56

LERE SRS RIS A SRR SRR 2R R R s 2R d Rt AR Rl R Rt Rl &S]

FLOW PROCESS FROM NODE 7005.00 TO NODE 7006.00 IS CODE = 51
>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM({FEET) = 603.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.1900
CHANNEL BASE (FEET) = 10.00 "Z*" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET} = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.022
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.S. CURVE NUMBER (AMC II} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.31
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.83
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 1.31
Tc (MIN.) = 6.48
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SUBAREA AREA (ACRES) = 3.10 SUBAREA RUNOFF (CFS) = 7.46
BRREA-AVERAGE RUNCFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 3.30 PEAK FLOW RATE(CFS) = 7.94
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.15 FLOW VELOCITY({(FEET/SEC.) = 4.68

LONGEST FLOWPATH FROM NODE 7004.00 TO NODE 7006.00 = 360.00 FEET.
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FLOW PROCESS FROM NODE 7006.00 TO NODE 7015.00 IS CODE = 62
»>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>>>> (STREET TABLE SECTION # 1 USED) <<<«<

UPSTREAM ELEVATION(FEET) = 603.00 DOWNSTREAM ELEVATION({FEET) = 564.00
STREET LENGTH{FEET) = 270.00 CURB HEIGHT (INCHES) = 6.0 ’
STREET HALFWIDTH({FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 13.00

INSIDE STREET CROSSFALL(DECIMAL} = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL} = 0.020

SPECIFIED NUMBER.OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS} = 11.01

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH{FEET) = 8.73

AVERAGE FLOW VELOCITY (FEET/SEC.)} = 6.49

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.81
STREET FLOW TRAVEL TIME(MIN.} = 0.69 Tc (MIN.) = 7.18

100  YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.513 '
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNCFF COEFFICIENT = .6300
$.C.S. CURVE NUMBER (ARMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.393
SUBAREA AREA (ACRES) = 1.30 SUBAREAR RUNOFF (CFS) = 6.15
TOTAL AREA{ACRES} = 4.60 PEAK FLOW RATE(CFS) = 13.59
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.30 HALFSTREET FLOOD WIDTH{FEET} = 9.54
FLOW VELOCITY (FEET/SEC.) = 6.81 DEPTH*VELOCITY (FT*FT/SEC.) = 2.02
LONGEST FLOWPATH FROM NODE 7004.00 TO NODE 7015.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 7015.00 TO NODE 7015.00 IS CCDE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION({MIN.) = 7.18
RAINFALL INTENSITY (INCH/HR) = 7.51
TOTAL STREAM AREA(ACRES) = 4.60
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PEAK FLOW RATE{CFS) AT CONFLUENCE = 13.589
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FLOW PRCCESS FRCM NODE 7007.00 TO NODE 7008.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):V
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER ({(AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 85.00

UPSTREAM ELEVATION (FEET) = 790.00

DOWNSTREAM ELEVATION (FEET) = 750.00

ELEVATION DIFFERENCE(FEET) = 40.00
" SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.163

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 8.288
SUBAREA RUNOFF (CFS) = 0.50
TOTAL AREA{ACRES) = 0.20 TOTAL RUNOFF {CFS) = 0.50
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FLOW PROCESS FROM NODE 7008.00 TO NODE 7015.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 750.00 DOWNSTREAM(FEET) = 600.00
CHANNEL LENGTH THRU SUBAREA (FEET)} = 440.00 CHANNEL SLOPE = 0.3409
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.962

*UUSER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

$.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 2.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.)
AVERAGE FLOW DEPTH (FEET) = 0.07 TRAVEL TIME(MIN.) = 1.
Tc{MIN.) = B.08

SUBAREA AREA (ACRES) = 2.30 SUBAREA RUNOFF (CFS) = 4.80
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 2.50 PEAK FLOW RATE (CFS) = 5.22

1}
w
0
= W

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELQCITY{FEET/SEC.) = 4.94
LONGEST FLOWPATH FROM NODE 7007.00 TO NODE 7015.00 = 525.00 FEET.

IR S EEE RS EREERR TS X222 2R R R XA YRR R R R X s XX R s sl sl R R R AR

FLOW PROCESS FROM ﬁODE 7015.00 TO NODE 7015.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<«<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 8.08

RAINFALL INTENSITY (INCH/HR) = 6.96

TOTAL STREAM AREA(ACRES) = 2.50
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PEAK FLOW RATE{CFS) AT CONFLUENCE = 5.22

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 12.76 8.01 6.999 4.90
2 13.59 7.18 7.513 . 4.60
3 5.22 8.08 6.962 2.50

RAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) { INCH/HOUR}
1 30.12 7.18 7.513
2 . 30.60 8.01 6.9399
3 30.51 8.08 6.962

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 30.60 Tc (MIN.} = 8.01
TOTAL ARERA(ACRES) = 12.00

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7015.00 = 1290.00 FEET.

I R R R R R A2 2222 R E T RS RAS SRS R R 222X SR AR 22Xt s e b bt bt ottt bRy

FLOW PROCESS FROM NODE 7015.00 TO NODE 7022.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 554,00 DOWNSTREAM (FEET) = 510.00
FLOW LENGTH (FEET} = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW IN. 18.0 INCH PIPE IS 11.9 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.) = 24.69

ESTIMATED PIPE DIAMETER({INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.60

PIPE TRAVEL TIME(MIN.) = 0.19 Tc (MIN.) = B.20

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7022.00 = 1570.00 FEET.

T YT T LR L E XSRS E R RS AR SRR RS R A S R R AR AR R SRR R R EER R LR EEESEEREEREEEEESE)

FLOW PROCESS FROM NODE 7022.00 TO NODE 7022.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 8.20

RAINFALL INTENSITY (INCH/HR) = 6.89

TOTAL STREAM AREA (ACRES} = 12.00

PEAK FLOW RATE (CFS} AT CONFLUENCE = 30.60

R R R R A R R 222 2SR RS S SRR R SRR R RS AR R R AR R AR Rl R AR R RS

FLOW PROCESS FROM NODE 7017.00 TO NODE 7018.00 IS CODE = 21

*JSER SPECIFIED {SUBAREA) :
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USER-SPECIFIED RUNOFF COEFFICIENT = .3000

5.C.5. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH({FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 630.00

DOWNSTREAM ELEVATION(FEET) = 565.00

ELEVATION DIFFERENCE (FEET} = 65.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBARER RUNOFF {CFS) = 0.47

TOTAL AREAR (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47

AR SR ER S AR SRR R Rl RS R R R SRRl R RSl XA ARt RS RRREREERESSE]

FLOW PROCESS FROM NODE 7018.00 TO NODE 7022.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET)} = 565.00 DOWNSTREAM (FEET) = 515.00
FLOW LENGTH(FEET) = 400.00 MANNING'S N = 0.016

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18,0 INCH PIPE IS 1.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.09

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.47

PIPE TRAVEL TIME(MIN.) = 1.09 Tc (MIN.) = 7.78

LONGEST FLOWPATH FROM NODE 7017.00 TO NODE 7022.00 = 500.00 FEET.

IR Z SRR S R RE R R AR SR RER R s d Rt s i 2 R i sl X2 Rt R Rt a s LAl

FLOW PROCESS FROM NODE 7018.00 TO NCDE 7022.00 IS CCDE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.132
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

$.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = (¢.3000

SUBAREA AREA (ACRES) = 0.90 SUBAREA RUNOFF (CFS) = 1.93
TOTAL AREA(ACRES) = 1.10 TOTAL RUNOFF (CFS) = 2.35
TC{(MIN.] = 7.78
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FLOW PROCESS FROM NODE 7022.00 TO NODE 7022.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.78

RAINFALL INTENSITY (INCH/HR) = 7.13

TOTAL STREAM AREA (ACRES) = 1.10

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.35

R R R T R R R A R R R R R s S RS RE X2 R R R R Rt a AR ARl R LR LS

FLOW PROCESS FROM NODE 7020.00 TO NODE 7021.00 IS CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«<

*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

§.C.8. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREARM ELEVATION (FEET) = 551.00
DOWNSTREAM -ELEVATICN (FEET}! = 550.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLCW({MIN.) = 5.908
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = §.517
SUBAREA RUNOFF (CFS)} = 1.07
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.07

L R R I S R RS SRR I RSN SRS S S S SRR R R R R R SRS R RS A R R R EER SR

FLOW PROCESS FROM NODE 7021.00 TO NODE 7022.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>{STREET TABLE SECTION # 1 USED)<<<<<

UPSTREBM ELEVATION(FEET) = 550.00 DOWNSTREAM ELEVATION(FEET} = 515.00
STREET LENGTH(FEET) = 300.00 CURB HEIGHT{INCHES}) = 6.0
STREET HALFWIDTH (FEET)} = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL{DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL}) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.00
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET} = 0.20
HALFSTREET FLOOD WIDTH(FEET) = 4.97
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.49
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.92
STREET FLOW TRAVEL TIME{(MIN.) = 1.11 Tc(MIN.) = 7.02
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.619
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

S.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.630

SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 3.84

TOTAL AREA (ACRES) = 1.00 PEAK FLOW RATE (CFS) = 4.80
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET} = 0.23 HALFSTREET FLOOD WIDTH({FEET) = 6.29

FLOW VELOCITY(FEET/SEC.) = 4.97 DEPTH*VELOCITY (FT*FT/SEC.) = 1.15
LONGEST FLOWPATH FROM NODE 7020.00 TO NODE 7022.00 = 365.00 FEET.

IZE SR E SR SRS S E SRS RS R R R RS R R R EE R RS R R ARt Rl ARl Rl SR EREREES R RS}

FLOW PROCESS FROM NODE 7022.00 TO NODE 7022.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STRERMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 7.02

RAINFALL INTENSITY (INCH/HR) = 7.62

TOTAL STREAM AREA (ACRES) = 1.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.80

** CONFLUENCE DATA *=*

STREAM RUNOFF Tc INTENSITY BREA
NUMBER {CFS) (MIN.) {INCH/HOQUR) {ACRE)
1 30.60 8.20 6.895 12.00
2 2.35 7.78 7.132 1.10
3 4.80 7.02 7.619 1.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS} {MIN.} { INCH/HOUR}
1 34.62 7.02 7.619
2 36.43 7.78 7.132
3 37.22 8.20 6.895

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 37.22 Tc{MIN.) = 8.20
TOTAL AREA (ACRES) = 14.10
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7022.00 = 1570.00 FEET.

kI RKE IR IR KRR E AR AT A TR E T ET A A AR T A A AT AT AN E A ANk dhkhkdbdkdkdddhddkhdirddddddid

FLOW PROCESS FROM NODE 7022.00 TO NODE 7022.50 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET)} = 508.00 DOWNSTREAM(FEET) = - 507.00
FLOW LENGTH({FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 7.09

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 37.22

PIPE TRAVEL TIME (MIN.) = 0.47 Tc(MIN.) = 8.67

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7022.50 = 1770.00 FEET.

R R EEEEESES SRR R R 222 R R R XSRS R YR YRS RS AR AR R i s R R R R R Rt Xttt Rt bl S

FLOW PROCESS FROM NODE 7022.50 TO NODE 7022.50 IS CODE = 10

[EEEEFLXEEETEEESES RS EESRERA SR RS XX 2 2 R s R R A R X2 a2 At 2 At 2 s l i 2ottt bl h

FLOW PROCESS FROM NODE 7024.00 TO NODE 7025.00 IS CODE = 21

»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*USER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNCFF COEFFICIENT = .3000

5.C.S8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 680.00

DOWNSTREAM ELEVATICN (FEET)} = 643.00

ELEVATION DIFFERENCE{FEET} = 37.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.865

SUBAREAR RUNOFF ({CFS) = 0.71

TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = 0.71

**************************************l***********************-***********t***

FLOW PROCESS FROM NODE 7025.00 TO NODE 7026.00 IS CODE = 51
»>>>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 643.00 DOWNSTREAM(FEET) = 510.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 740.00 CHANNEL SLOPE = (0.1797
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH ({FEET) = 2.00
100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 6.727
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
8.C.S5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.16
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.73
AVERAGE FLOW DEPTH(FEET)} = 0.27 TRAVEL TIME{MIN.) = 1.83
Tc{MIN.} = 8.52
SUBAREA AREA{ACRES) = 3.40 SUBAREA RUNOFF (CFS) = 6.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = 3.70 PERK FLOW RATE (CFS) = 7.47

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.39 FLOW VELOCITY (FEET/SEC.} = 8.10
LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7026.00 = 840.00 FEET.
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FLOW PRCCESS FROM NODE 7026.00 TO NODE 7023.00 IS CODE = 31
>>»>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 510.00 DOWNSTREAM{FEET) = 508.00
FLOW LENGTH (FEET) = 340.00 MANNING'S N = 0.013 '

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.)} = 4.94

ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.47 .

PIPE TRAVEL TIME(MIN.) = 1.15 Tc{MIN.) = 3.66

LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7023.00 = 1180.00 FEET.
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FLOW PROCESE FROM NODE 7023.00 TO NODE 7023.00 I5 CODE = 1
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»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.66
RAINFALL INTENSITY (INCH/HR) = 6.20
TOTAL STRERM AREA (ACRES) = 3.70
PERK FLOW RATE{CFS) AT CONFLUENCE = 7.47

khkkhkhdkdkkdhdhhhdkdhkhhbhrrhhrrdhhkhdkrdhdhhddrhdrddddhdhhhddhh ok ok dddddddddkoddddhdhddkdihid

FLOW PROCESS FROM NODE 7040.00 TO NODE 7041.00 IS CODE 21

*JSER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF CQEFFICIENT = .6300
§.C.S. CURVE NUMBER {(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 515.00
DOWNSTREAM ELEVATION (FEET) 514.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 5.908
100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 8.517
SUBAREA RUNOFF (CFS)} = 1.61
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF{CFS} = 1.861

n
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FLOW PROCESS FROM NODE 7041.00 TO NODE 7023.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>> (STREET TABLE SECTION # 1 USED}<<<<<

UPSTREAM ELEVATION(FEET) = 514.00 DOWNSTREAM ELEVATION(FEET) = S508.00
STREET LENGTH({FEET) = 300.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TQ CROSSFALL GRADEBREAK({FEET) = 13.00

INSIDE STREET CROSSFALL{DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL{DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL {(DECIMAL} = 0.020

Manning's FRICTION FACTOR for sStreetflow Section({curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.89
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 10.15
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.64
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.81
STREET FLOW TRAVEL TIME(MIN.} =" 1.90 Tc(MIN.) = 7.81
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.117
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300
§.C.S. CURVE NUMBER (AMC II) = o
BREA-AVERAGE RUNOFF COEFFICIENT = 0.630
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SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 8.52
TOTAL AREA (ACRES) = 2.20 PEAK FLOW RATE (CFS) = 9.86

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.36 HALFSTREET FLOOD WIDTH({FEET} = 12.54
FLOW VELOCITY (FEET/SEC.) = 2.97 DEPTH*VELOCITY (FT*FT/SEC.} = i.06
LONGEST FLOWPATH FROM NODE 7040.00 TO NODE 7023.00 = 365.00 FEET.
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FLOW PROCESS FROM NODE 7023.00 TO NODE 7023.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED' STREAM VALUES<<<<«<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 7.81
RAINFALL INTENSITY (INCH/HR) = 7.12
TOTAL STREAM AREA(ACRES) = 2.20
PEAK FLOW RATE({CFS) AT CONFLUENCE = 9.86
** CONFLUENCE DATA. **
STREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) ( INCH/HOUR) (ACRE)
1 7.47 9.66 6.201 3.70
2 9.86 7.81 7.117 2.20

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*#*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) { INCH/HOUR)
1 15.89 7.81 7.117
2 16.06 9.66 6.201

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 16.06 Tc (MIN.)} = . 5.66
TOTAL AREA (ACRES) = 5.90 .
LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7023.00 = 1180.00 FEET.
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FLOW PROCESS FROM NCDE 7023.00 TO NODE 7022.50 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<«<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 508.00 DOWNSTREAM({FEET) = 507.00
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 8.46

ESTIMATED PIPE DIAMETER(INCH) = 21.00. NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 16.06

PIPE TRAVEL TIME (MIN.) = 0.14 Tc (MIN.) = 9.80

LONGEST FLOWPATH FROM NODE 7024.00 TC NODE 7022.50 = 1250.00 FEET.

IE R EE R R R R R R RS ERE RS ER YRR RS S S R RES R RS SR R R R Rt AR Al el SR
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FLOW PROCESS FROM NODE 7022.50 TO NODE 7022.50 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HOUR) (ACRE)
1 16.06 9.80 6.144 5.90

LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7022.50 1250.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA *+*

STREAM RUNOFF Tc - INTENSITY AREA
NUMBER (CFS) {MIN.} (INCH/HOUR) ° (ACRE)
1 37.22 B.67 6.651 14.10

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7022.50 1770.00 FEET.

** PEAK FLOW RATE TABLE **

STREBAM RUNOFF Tc INTENSITY
NUMEER (CFS) (MIN.} {INCH/HOUR)
1 51.42 8.67 6.651
2 50.44 9.80 6.144

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEARK FLOW RATE(CFS) = 51.42 Tc(MIN.) = B.67
TOTAL AREA (ACRES) = 20.00
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FLOW PROCESS FROM NODE 7022.50 TO NODE 7022.50 IS CODE = 12
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FLOW PROCESS FROM NODE 7022.50 TO NODE 7030.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 507.00 DOWNSTREAM (FEET) = 458.00
FLOW LENGTH(FEET) = 550.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 22.71

ESTIMATED PIPE DIAMETER{INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 51.42

PIPE TRAVEL TIME(MIN.} = 0.40 Tc (MIN.) = 9.07

LONGEST FLOWPATH FROM NODE 7000.00 TQ NODE 7030.00 = 2320.00 FEET.

IR R RS R RS EERS RSS2 AR R ZR R AR R Rl Rl Rt Al Al sl RS L n S

FLOW PROCESS FROM NODE 7030.00 TC NODE 7030.00 IS CODE = 1

»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME CF CONCENTRATION(MIN.) = 9.07
RAINFALL INTENSITY (INCH/HR) = 6.46
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TOTAL STREAM AREA (ACRES) = 20.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.42

AR A RS EE R LSRR LRSSl SRS R RS ARl RS RERSRl RSt RERR RSl Sl R RELERESE RS

FLOW PROCESS FROM NODE 7028.00 TO NCDE 7029.00 IS CODE 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

1

S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION (FEET) = 511.00
DOWNSTREAM ELEVATION (FEET) = 510.00
ELEVATION DIFFERENCE (FEET) = 1.00
SURAREA OVERLAND TIME OF FLOW(MIN.) = 5.908
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517
SUBAREA RUNOFF (CFS) = 1.07
TOTAL AREA (ACRES) = 0.20 TOTAL RUNCFF (CFS) = - 1.07

LR AR R AR SRS E R R RS R AR R RS RS SRR SARRYRERR ARl R Rl AR RERY YRR RS

FLOW PROCESS FROM NCDE 7029.00 TO NODE 7030.00 IS CODE = 62
»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>»>> {STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 510.00 DOWNSTREAM ELEVATION(FEET) = 468.00
STREET LENGTH (FEET) = 490.00 CURB HEIGHT{INCHES}) = 6.0
STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TQO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL{(DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTCOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 7.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET} = 0.27
HALFSTREET FLOOD WIDTH({FEET) = 8.17
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.81
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.29
STREET FLOW TRAVEL TIME (MIN.) = 1.70 Te (MIN.) = 7.61
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.236
*USER SPECIFIED {SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

S.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.630

SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 12.31

TOTAL AREA (ACRES) = 2.90 PEAK FLOW RATE (CFS) = 13.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.51

FLOW VELOCITY (FEET/SEC.) = 5.55 DEPTH*VELOCITY(FT*FT/SEC.} = 1.75
16
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LONGEST FLOWPATH FROM NODE 7028.00 TO NODE 7030.00 = 555.00 FEET.

R R R Y Y I XA SRR EE RS ER SRR SRR SRR R R R RS RS ARE AR ER R RS

FLOW PROCESS FROM NODE 7030.00 TO NODE 7030.00 IS CODE = 1
>>>»>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<<
»>>>»>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 7.61
RAINFALL INTENSITY (INCH/HR) = 7.24
TOTAL STREAM AREA(ACRES) = 2.90
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.22
** CONFLUENCE DATA **
STREAM RUNOFF Tec INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 51.42 .07 6.459 20.00
2 13.22 7.61 7.236 2.50

RATINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FCORMULA USED FOR 2 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INTENSITY
NUMBER (CFS} (MIN.) (INCH/HOUR)
E 56.34 7.61 7.236
2 63.22 9.07 6.45%9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEARK FLOW RATE (CFS) = 63.22 Tc(MIN.) = 9.07
TOTAL AREA (ACRES) = 22.90
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7030.00 = 2320.00 FEET.

LA RS RS R R R R RS R R SRR Rl SRR Rl RRERRE RS EEEREEEREEEEESERERERESE]

FLOW PROCESS FROM NODE 7030.00 TO NODE 7043.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

. ELEVATION DATA: UPSTREAM(FEET) = 458.00 DOWNSTREAM (FEET) = 453.00
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 21.97

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 63.22

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 9.12

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7043.00 = 2390.00 FEET.

HHRETA TR ATRERKKT R TRk A kb hhkhhkkkdrhhkhkkdhkhhhkhhkrhrhrdrkhhhrdhhrhhkrhhhkdrhhhrhhkhrhkhkhrx

FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
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TIME OF CONCENTRATION (MIN.) = 9.12
RAINFALL INTENSITY (INCH/HR) = 6.43
TOTAL STREAM AREA (ACRES) = 22.90
PEAK FLOW RATE (CFS) AT CONFLUENCE = 63.22

LA S S 2SS R LSRR SR RS RRd SR SRSl Rl R R SRS

FLOW PROCESS FROM NODE 7042.00 TO NODE 7042.50 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00

UPSTREAM ELEVATION (FEET) = 520.00

DOWNSTREAM ELEVATION (FEET} = 508.00

ELEVATION DIFFERENCE (FEET) = 12.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.979

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = B8.452

SUBAREA RUNOFF {CFS) = 3.55

TOTAL AREA (ACRES) = 1.40 TOTAL RUNOFF(CFS) = 3.55

hkrkhkhEhhkhdkkkrdhhkhwhkhdhhbhrhkhhkhdkrrhrr kbbb hhhrhhhrrhrkhrrhhhhkdbhdkrkhrrddhhdddhd

FLOW PROCESS FROM NODE 7042.50 TC NCDE 7043.00 IS CODE = 31
»»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

ELEVATION DATA: UPSTREAM(FEET) = 460.00 DOWNSTREAM(FEET) = 453.00
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

- DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY {FEET/SEC.) = 7.31

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.55

PIPE TRAVEL TIME(MIN.} = 0.62 Tc (MIN.) = 6.59

LONGEST FLOWPATH FROM NODE 7042.00 TO NODE 7043.00 = 350.00 FEET.

I E R R R R R R AR R R R R R SRR S ERR R R R R AR RS R RS YRR AR SR XYY SRR Rt R SRRt E RS

FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.59

RAINFALL INTENSITY (INCH/HR} = 7.93

TOTAL STREAM AREA (ACRES) = 1.40

PEAK FLOW RATE (CFS} AT CONFLUENCE = 3.55

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 63.22 9.12 6.435 22.90
2 3.55 6.59 7.934 1.40
18
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIQ
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS} (MIN.) {INCH/HOUR)
1 54.82 6.59 7.934
2 66.10 9.12 6.435

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE({(CFS) = 66.10 Tc{MIN.) = 9.12
TOTAL AREA(ACRES) = 24.30
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7043.00 = 2390.00 FEET.

EE RS E R EEEEEEE SRR RS ERS RS EARRELAR SRR E AR RS EA SRR SRR RS RREE AR R EERERED D

FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 10

IR R R e R R E A R R R R R R RS R R R R RS E R R AR RER YR SRR SRR S X S A SRR RS R R R X AL E R RS

FLOW PROCESS FROM NOCDE 7032.00 TO NODE 7033.00 IS CCDE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

$.C.S8. CURVE NUMBER (BAMC II) = o
INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00
UPSTREAM ELEVATICON (FEET) = 499.00
DOWNSTREAM ELEVATION (FEET)} = 498.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.908
100 YEAR RAINFALL INTENSITY {INCH/HOUR) = B8.517
SUBAREA RUNOFF (CFS) = 1.61
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.61

I EEE R E R SRR EEE R R RS R R R R R R RS R RS RRRRRRRRRSSRRRsRRER SR RRRRERSS RS ES]

FLOW PROCESS FROM NODE 7033.00 TO NODE - 7034.00 IS CODE = 62

>>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATICN(FEET) = 498.00 DOWNSTREAM ELEVATION (FEET) = 482.00
STREET LENGTH({FEET) = 350.00- CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEEREAK{(FEET) = 13.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020 )

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb} = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.27
HALFSTREET FLOOD WIDTH(FEET) = B.48
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.57
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.1 = 0.98
STREET FLOW TRAVEL TIME(MIN.) = 1.63 Tc{MIN.) = 7.54
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.276

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

5.C.S. CURVE NUMBER {AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.630

SUBAREA AREA (ACRES} = 1.80 SUBAREA RUNOFF (CFS) = 8.25

TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE({CFS) = 9.63
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.51

FLOW VELOCITY (FEET/SEC.) = 4.04 DEPTH*VELOCITY (FT*FT/SEC.) = 1.27
LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7034.00 = 415.00 FEET.

Ahkhkdkhkddkkhrrhrdrhkhdhdhdohddbbdrrhrrhrrhrrhhrhtrdbhbkdbtrddarhrtrrhdhrdkbhdbdbhrdrrhrrrrtdtd

FLOW PROCESS FROM NODE 7034.00 TO NODE 7038.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<«<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 472.00 DOWNSTREAM(FEET)} = 455.00
FLOW LENGTH (FEET) = 460.00 MANNING'S N = 0.013

ESTIMATED PIPE DPIAMETER (INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.85
ESTIMATED PIPE DIAMETER (INCH) = - 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 9.63

PIPE TRAVEL TIME(MIN.) = 0.71 Tc{MIN.) = 8.25

LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7038.00 = 875.00 FEET.

LA AR A SR ARE R AR RS Rs R RRSs RSl RSl AR AR AR RRRSEE Rttt sl El S S R ]

FL.OW PROCESS FROM NODE 7038.00 TO NODE 7038.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 8.25

RAINFALL INTENSITY (INCH/HR} = 6.87

TOTAL STREAM AREA (ACRES) = 2.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.63

LZ AR AR AR AR SR AR R R RS R R Rl R sl R s Rl Rttt Rl ts sl S

FLOW PROCESS FROM NODE 7036.00 TO NODE 7037.00 IS CODE = 21

*UUSER SPECIFIED(SUBAREA) :

USER-SPECIFIED RUNCFF COEFFICIENT = .6300
§.C.8. CURVE NUMBER (AMC II} = 0

INITIAL SUBAREA FLOW-LENGTH(FEET} = 65.00
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UPSTREAM ELEVATION (FEET) = 4952.00

DOWNSTREAM ELEVATION (FEET) = 491.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.908
100 YEAR RAINFALL INTENSITY(INCH/HOUR} = B8.517
SUBAREA RUNOCFF (CFS} = 1.07
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS} = 1.07

LA A SRS AR RS SRR AR RSl E ARt ARt AR SRR RRARERRRR R AR X2 AR AR R X R X

FLOW PROCESS FROM NODE  7037.00 TO NODE  7038.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»>>> (STREET TABLE SECTION # 1 USED) <<<<«<

e e e s A R P e N

UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 465.00
STREET LENGTH(FEET) = . 640.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00

INSIDE STREET CROSSFALL{DECIMAL} = 0.020

OUTSIDE STREET CROSSFALL{DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb} = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 9.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH(FEET) = 10.51
AVERAGE FLOW VELOCITY {FEET/SEC.) = 3.82
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.20
STREET FLOW TRAVEL TIME (MIN.) = 2.79 Tc{(MIN.) = 8.70
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.635
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6300
S5.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
SUBAREA AREA{ACRES) = 3.80 SUBAREA RUNCFF (CFS) = 15.88
TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE (CFS) = 16.72

END OF SUBAREA STREET FLOW HYDRAULICS: )

DEPTH{FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 13.46

FLOW VELOCITY (FEET/SEC.} = 4.41 DEPTH*VELOCITY (FT*FT/SEC.) = 1.65
LONGEST FLOWPATH FROM NODE 7036.00 TO NODE 7038.00 = 705.00 FEET.

tR SRR SR SRR EE RS RS EsEERE AR ER YRR AR RR YRR R AR YRS ERYXRLRR SRR RS R R R

FLOW PROCESS FROM NCDE 7038.00 TC NODE 7038.00 IS CCDE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.} = 8.70

RAINFALL INTENSITY (INCH/HR) = 6.64
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TOTAL STREAM AREA(ACRES) = 4.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.72

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 9.63 8.25 6.868 2.10
2 16.72 8.70 6.635 4.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS. L

** PEAK FLOW RATE TABLE **

STREAM RUNOFF T¢ INTENSITY
NUMBER (CFS) {MIN.) (INCH/HOUR)
1 25.48 8.25 6.868
2 26.02 8.70 6.635

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 26.02 T¢ (MIN.) = 8.70
TOTAL AREA(ACRES) = 6.10
LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7038.00 = 875.00 FEET.

khkkhd kb bk bbbk dddrhkhbhbbbhhbbbdhdhhdhbbhbdr bbbtk rrhiir

FLOW PROCESS FROM NODE 7038.00 TO NODE 7043.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 465.00 DOWNSTREAM{FEET) = 453.00
FLOW LENGTH (FEET) = 60.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.19

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.02

PIPE TRAVEL TIME (MIN.} = 0.04 Tc {MIN.) = 8.74

LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7043.00 = 935.00 FEET.

R AR R R R R R R T T R T T R T TP P T T e
FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 26.02 8.74 6.616 6.10

935.00 FEET.

LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7043.00

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER {CFs) (MIN.) { INCH/HOUR) {BCRE)
1 66.10 9.12 6.435 24.30

2390.00 FEET.

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7043.00
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** PEAK FLOW RATE TABLE **

STREAM RUNQFF Tc INTENSITY
NUMBER {CFS) (MIN.) {INCH/HOUR)
i 89.33 8.74 6.616
2 91.41 .12 6.435

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 91.41 Tc (MIN.) = 9.12
TOTAL AREA (ACRES) = 30.40

P TR TR RIS IR IR IR SRS R RS RS S SR R R SRR RS E AR SRR R RELEERS S

FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 12
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FLOW PROCESS FROM NODE 7043.00 TO NODE 7047.00 IS CODE = 31
>>>3>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 463.00 DOWNSTREAM(FEET) = 407.00
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.8 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 27.84

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 91.41

PIPE TRAVEL TIME (MIN.) = 0.31 Tc{MIN.} = 9.43

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7047.00 = 29%00.00 FEET.
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FLOW PROCESS FROM NODE 7047.00 TO NODE 4047.00 IS CODE 1

TOTAL NUMBER OF STREARMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 9.43

RAINFALL INTENSITY (INCH/HR) = 6.30

TOTAL STREAM AREA (ACRES) = 30.40

PEAK FLOW RATE(CFS} AT CONFLUENCE = 91.41

IR E RS R EEEZEERERRE R SRR R RS RS RS2 2RSSR R xR Rt Rl st Rl R R R LR LR

FLOW PROCESS FROM NODE 7045.00 TO NODE 7046.00 IS CODE = 21

*UUSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100

§.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00

UPSTREAM ELEVATION (FEET)} = 461.00

DOWNSTREAM ELEVATION (FEET) = 460.00

ELEVATION DIFFERENCE(FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.160
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 8.291
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SUBAREA RUNOFF(CFS) = 2.02
TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF (CFS) = 2.02

LR RS SRR SR AR R RS RS RS AR RS R XX R RER 22X R AR R RRRRRRR RS RRzxRRE R D

FLOW PROCESS FROM NODE 7046.00 TO NODE 7047.00 IS CODE = 62
»>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

»>>>> (STREET TABLE SECTION # 1 USED)<<<cc<

UPSTREAM ELEVATION (FEET) = 460.00 DOWNSTREAM ELEVATION(FEET) = 417.00
STREET LENGTH(FEET) = 470.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH{FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL{DECIMAL}) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 9.88
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH{FEET) = 0.29
HALFSTREET FLOOD WIDTH (FEET) = 9.15%
AVERAGE FLOW VELOCITY{FEET/SEC.} = 5.31
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.} = 1.53
STREET FLOW TRAVEL TIME(MIN.) = 1.48 Tc (MIN.) = 7.64
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.218
*USER SPECIFIED {(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6200

5.C.S5. CURVE NUMBER (AMC ITI) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.619

SUBAREA AREA (ACRES) = 3.50 SUBAREA RUNCFF {CFS) = 15.66

TOTAL AREA(ACRES) = 3.90 PEAK FLOW RATE(CFS) = 17.43
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 11.63

FLOW VELOCITY (FEET/SEC.) = &.06 DEPTH*VELOCITY {(FT*FT/SEC.) = 2.04
LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7047.00 = 535.00 FEET.
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FLOW PROCESS FROM NODE 7047.00 TO NODE 7047.00 IS CODE = 1
>>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<c<<«

e L -ttt P PR T P T PR Y Y e P T Y P TR T E
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FCR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIN.} = 7.64

RAINFALL INTENSITY (INCH/HR} = 7.22

TOTAL STREAM AREA (ACRES) = 3.90

PEAK FLOW RATE(CFS} AT CONFLUENCE = 17.43

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY ARER
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NUMBER (CFS} {MIN.) (INCH/HOUR) {ACRE)
1 91.41 9.43 6.300 30.40
2 17.43 7.64 7.218 3.90

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INTENSITY
NUMBER {CFs) (MIN.) {INCH/HOUR)
1 91.44 7.64 7.218
2 106.62 9.43 6.300
COMPUTED CCONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 106.62 Tc(MIN.) = 9.43
TOTAL AREA (ACRES) = 34.30
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7047.00 = 2900.00 FEET.
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FLOW PROCESS FROM NODE 7047.00 TO NODE 7056.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>3>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 407.00 DOWNSTREAM (FEET) = 402.00
FLOW LENGTH{FEET} = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.}) = 25.05

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER CF PIPES = 1
PIPE-FLOW{(CFS) = 106.62

PIPE TRAVEL TIME(MIN.) = 0.05 Tc{MIN.) = 9.48

LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7056.00 = 2970.00 FEET.

2R XEESESEAS SRR SRR RS RS ER R R RAR RS RSRRES Rl RERE R R

FLOW PROCESS FROM NCODE 7056.00 TO NODE 7056.00 IS CODE = 10

IR R R R RS EAREEEEE AR SRS R SRR EE SRR R AR R R R R Rl R AR ARl Rl D

FLOW PROCESS FROM NODE 7049.00 TO NODE 7050.00 IS CODE = 21

*UUSER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .6100

S.C.S. CURVE NUMBER {(AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 474 .00

DOWNSTREAM ELEVATION({FEET) = 452.00

ELEVATION DIFFERENCE({(FEET) = 22.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.094

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = $.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc¢ = 5-MINUTE.

SUBAREA RUNCFF (CFS)} = 1l.1e6

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.16
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FLOW PROCESS FROM NODE 7050.00 TC NODE 7051.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 452 .00 DOWNSTREAM(FEET) = 425.00
FLOW LENGTH{FEET) = 240.00 MANNING'S N = 0.016

ESTIMATED PIPE DIAMETER (INCH) INCREASED TC 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.63

ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.16

PIPE TRAVEL TIME{(MIN.} = 0.52 Te (MIN.) = 4.62

LONGEST FLOWPATH FROM NODE 7049.00 TO NODE 7051.00 = 340.00 FEET.
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FLOW PROCESS FROM NODE 7050.00 TO NODE 7051.00 IS CODE = 81

»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<«

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = S-MINUTE.
*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .33900

S.C.S. CURVE NUMBER ({(AMC II} = 0

AREA-AVERAGE RUNOFF COQEFFICIENT = 0.4300

SUBAREA AREA (ACRES) = 0.90 SUBAREA RUNOFF (CFS) = 3.33
TOTAL ARER (ACRES) = 1.10 TOTAL RUNOFF (CFS) = 4.49
TC(MIN.) = 4.62 .
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" FLOW PROCESS FROM NODE 7051.00 TO NODE 7051.20 IS5 CODE = 31
»5>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>5>5>5>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 420.00 DOWNSTREAM (FEET) = 410.00
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.63

ESTIMATED PIPE DIAMETER({INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 4,49

PIPE TRAVEL TIME{MIN.) = 0.13 Tc (MIN.) = 4.75

LONGEST FLOWPATH FROM NODE 7049.00 TO NODE 7051.20 = 440.00 FEET.
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FLOW PROCESS FROM NODE 7051.20 TO NODE 7051.20 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.) = 4.75

RAINFALL INTENSITY (INCH/HR) = 9.49
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TOTAL STREAM AREA (ACRES) = 1.10
PEAK FLOW RATE(CFS}) AT CONFLUENCE = 4.49
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FLOW PROCESS FROM NODE 6010.00 TO NODE 6010.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 9.04 RAIN INTENSITY(INCH/HOUR) = 6.47
TOTAL AREA{ACRES) = 4.00 TOTAL RUNOFF (CFS) = 15.17
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FLOW PROCESS FROM NODE 6010.00 TO NODE 7051.20 IS8 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

EE S E P P P - - e

ELEVATION DATA: UPSTREAM(FEET) = 411.00 DOWNSTREAM(FEET) = 410.00
FLOW LENGTH{FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES

PIPE-FLOW VELOCITY{(FEET/SEC.) = 7.93

ESTIMATED PIPE DIAMETER{INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 15.17

PIPE TRAVEL TIME(MIN.) = 0.17 Tc (MIN.) = 9.21

LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7051.20 = 615.00 FEET.

***************************************************************************"*

FLOW PROCESS FROM NODE 7051.20 TO NODE 7051.20 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARICOUS CONFLUENCED STREAM VALUES<<<«<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATICN (MIN.) = 9.21
RAINFALL INTENSITY (INCH/HR} = 6.40
TOTAL STREAM AREA (ACRES) = 4.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.17
** CONFLUENCE DATA **
